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TH E MEASUREMENT OF DENTAL DISEASE IN A
CORRECTIONAL SETTING: THE IMPORTANCE
TO FUNCTIONAL SERVICE DELIVERY

Walter S. Ormes, D.P.A.
Western Michigan University, 1996

The purpose of this study was to describe the prevalence of decayed,
missing and filled teeth and periodontal disease among male, non-camp, non
psychiatric inmates in the Michigan Department of Corrections (MDOC) and to
assess the impact of age, race, security level, and years of incarceration on these
parameters of oral health. Additionally, this study was designed to determine the
emergent, urgent or routine dental treatment needs of this same population and
to compare the ability of the existing Michigan Department of Corrections dental
program to m eet these needs. A representative sample of 251 inmates was ran
domly selected from thirteen geographically diverse MDOC institutions, using a
three-stage area probability sampling design. The data collected in the study were
the by-product of an examination procedure which utilized radiographs, mirrors,
explorers, reflected light and periodontal explorers.
Results showed a mean Decayed, Missing, Filled Teeth Index (DMFT) of
11.52 for inmates ages 18 - 24, 19.25 for inmates aged 35 - 44, and 24.70 for
inmates ages 45 and older. The number of missing teeth increased significantly
with age (p<.0005) and there were fewer filled teeth in the 45 year and older age
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group than in the other age categories of 18 - 34 or 35 -44 years (p<.05). Perio
dontal disease increased with age (p<.0005). Whites had a higher DM FT score
than blacks in the 18 - 34 age group (p<.05). No differences were found between
security levels with respect to the number o f decayed, missing or filled teeth.
Inmates incarcerated 0-2 years had a higher num ber of decayed teeth than those
incarcerated 10.5 - 30 years. Comparison of these findings to NHANESI showed
inmates had more decayed teeth than this general population, however, less
missing and filled teeth.
The largest treatment need in the inmate population was for routine dental
care needs. No differences were found between the inmate’s need for emergent,
urgent or routine dental services and their level of security. Inmates incarcerated
0 - 2 years had a higher need for routine dental services than those incarcerated
2.1 - 3.8 years (p=.02). The current MDOC dental delivery system could easily
satisfy all of the inmates’ routine dental care needs. Recommendations for altera
tions in the current dental delivery system were made which might accommodate
this disparity.
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CHAPTER I

INTRODUCTION

Statement of the Problem

Inmates entering prisons arrive with large medical and dental needs (Berg,
1987). Apart from the sequelae of fractures, gunshot wounds and other traumatic
injuries that must be treated, inmates have significant histories of hypertension,
hepatitis, venereal disease and asthma (Raba & Orbis, 1983). Compounding
these findings, inmates have higher health care utilization rates than the general
population (Sheps, 1987).
Dental disease is also present in the inmate population. While studies on
the amount of dental disease in an inmate population are not sparse, they are
generally anecdotal and do not involve randomized samples. This lack of a sound
informational base on the dental needs of the inmate population prevents decision
makers from delivering dental services within correctional systems in an optimal
manner. Since the amount and nature of inmate dental disease is not known, it
is not possible to structure delivery systems or implement operational policies that
are responsive to changing political and fiscal environments, not to mention
changing inmate profiles.
In correctional health care, like most public health care, demand is
1
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inelastic because services do not depend on price. Services are provided at no
cost to the inmate. Hence, the quantity of services rendered will depend on the
supply that can be made available, rather than the amount of services that are
needed. This creates unbridled demand, which is exactly the point of importance
with regard to the provision of such services. When service delivery is populationbased, residence is the only requirement.
A delivery system based solely on the size of the inmate population, such
as Michigan’s correctional system, indicates to inmates, and to the Courts, that
a menu of complete coverage will be rendered to all inmates upon request. Con
versely, a needs-based service delivery system, which first defines the population’s
needs through the measurement of disease, then accommodates those needs
through policy, sends the message that need, not demand, will dictate the alloca
tion of scarce resources. Additionally, from the political standpoint, taxpayers
paid $117 million for inmate health care in the Michigan Department of Correc
tions for Fiscal Year 1993 (State of Michigan, 1994), while local health depart
ments were cutting staff and services to the general public. Under these circum
stances, the blind provision of services to inmates no longer becomes the issue;
the definition of success, as explained to taxpayers, does.
The present dental service delivery model for the Michigan Department
of Corrections is generally predicated on the number of inmates per institution
to guide the allocation of staffing and other resources. Outcome is evaluated by
tallying the number of inmate visits to clinics, tracking the length of inmate
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waiting lists at institutions or, counting the number of inmate grievances or law
suits. The Michigan system prioritizes dental treatment by addressing emergen
cies situations first and then providing routine dental care as time and staff are
available. Patients waiting for dental care are often placed on waiting fists which
are long. This renders the Michigan system very susceptible to supervised neglect.
Consequently, the problems addressed in this study are: (a) to add to the
body of knowledge concerning the amount of dental disease in a correctional set
ting, and (b) to use this information to design a more effective dental delivery
system in this environment.

Purpose of the Research

The purpose of this research is to document the amount of dental disease
of male inmates in the Michigan Departm ent of Corrections (MDOC) and to use
this information to suggest a needs-based delivery system for dental services in
Michigan and other state prisons. This research is grounded on the assumption
that the present dental service delivery system in the MDOC, or in any state sys
tem, cannot address the dental needs of the inmate population, if it does not
know what they are. The study is divided into two parts, a needs assessment and
the proposed delivery model.

Needs Assessment

The needs assessment was performed by measuring the amount of dental
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disease in the MDOC male inmate population. Disease was evaluated by measur
ing dental decay, using the Decayed Missing Filled Teeth Index (DMFT), and
periodontal disease, using the Periodontal Screening and Recording System
(PSR). The inmate sample was selected using a systematic random sample of
inmates from institutions stratified by security level. Analysis of the data is
descriptive and inferential with respect to differences among and between differ
ing security groups.

Delivery Model Synthesis

The delivery model is based on the premise that the delivery of health care
should be based primarily on patient need, rather than population size. From
information obtained for the needs assessment, the amount of dental disease is
delineated. Relative Value Units (RVU) were then assigned to the frequency of
each service needed, as Barnes and Rosenstein did in separate studies in 1988.
Relative Value Units represent the time it takes for a provider, on average, to
perform varying dental procedures (Parker, 1982). Multiplying the frequency of
the amount of disease by the average amount of time it takes to perform the vari
ous procedures identifies the amount of time it takes to m eet the existing need.
Comparing this number to the availability of facilities and staffing illustrates the
degree to which need can be met. Based on these comparisons, the present sys
tem will then be evaluated as to the degree that inmate dental needs may or may
not be met. Alternative delivery methods are then suggested.
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5
The research objectives in this study are in large part indicative of the
contribution it hopes to make to the larger correctional community:

Research Objectives

1. To add to the existing body of knowledge with respect to the documen
tation of dental disease in a correctional setting.
2. To develop a needs-based service delivery model for the allocation of
dental services in state prisons.
The realization of these broader goals will be accomplished through the
focusing questions listed below.

Research Questions

1. What is the amount of dental disease of male inmates in the Michigan
Department of Corrections?
2. Is there an optimum service delivery model for dental care in the
Michigan correctional setting, given a defined level of need?

Outline of Chapters

Chapter I in this study discusses the problem which the research seeks to
address. It lists the research objectives and the research questions and outlines
how the subsequent chapters will be presented. Chapter II provides a review of
the literature. It also acquaints the reader with the tools used to evaluate dental
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disease and discuss the epidemiology of dental disease in varying populations as
documented in past studies. Chapter III gives background information on the
Michigan Department of Corrections, its health care administrative structure and
its dental health care delivery system. Chapter IV discusses the research method
ology. The purpose of this chapter is to explain how the research problem was
studied. It has two sections. The first section discusses the assessment of dental
disease in the Michigan Department of Corrections (MDOC) inmate population.
This assessment of dental disease reflects the dental need of this inmate popula
tion. The second section focuses on how the MDOC dental delivery system can
be analyzed, based on its ability to meet the dental need. Chapter V lists the
findings from the data that has been accumulated, and Chapter VI summarizes
the research findings. Chapter VII offers conclusions and recommendations.
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CHAPTER II

REVIEW OF THE LITERATURE

Purpose

The purpose of this research is to document the amount of dental disease
of inmates in the Michigan Department of Corrections (MDOC) and to use this
information to develop a needs-based model for the allocation of dental services
in Michigan and other state prisons. To that end, this literature review focuses
on the measurement of dental disease and the assessment of dental delivery. The
review is divided into four parts: (1) the definition of dental diseases and how
they are measured, (2) a review of epidemiological dental disease surveys in the
general population and their findings, (3) a review of epidemiological dental dis
ease surveys in correctional settings and their findings, and (4) a review of
methods to evaluate dental delivery systems.

The Definition and Measurement of Dental Disease

Oral disease may be sorted into the following categories: (a) dental decay,
which is also called dental caries; (b) gum or periodontal disease; (c) oral cancer;
(d) cleft lip and palate; and (e) malocclusions (Striffler, Young & Burt, 1983).
Among these groups, dental caries and periodontal disease are stated to be the
7
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most prevalent.

Dental Caries

Dental caries is a localized, progressively destructive process that starts at
the external surface of the tooth (usually the enamel) and proceeds by the disso
lution of the inorganic components of this surface with organic acids. These acids
are produced by the enzymatic action of masses of microorganisms, specifically,
Streptococcus mutans. The initial destruction of enamel is followed by cavitation
and bacterial invasion into the softer and more protein rich understructure of the
tooth called dentin. Destruction of the dentinal matrix, by bacteria, occurs more
rapidly than in enamel and finalizes by bacterial invasion of the pulp. From this
point, pulpal necrosis and death result for the tooth, with the resulting sequelae
of pain, abscess and cellulitis (Shafer, Hine & Levy, 1974).
The first systematic index used to measure dental decay was formulated by
Klein, Palmer and Knutson in 1938. In a study of the dental status of Maryland
elementary school children, these researchers produced the DM F index. This is
the most widely accepted method of measuring dental caries (Spolsky, Kamberg,
Lohr, & Feldman, 1983). There are two major variations of the DM F index, the
DM FT index and the DMFS index.
Both the DMFT and DMFS are irreversible indices generated on a ratio
scale and are used with the permanent dentition, where "D" describes the number
of existing decayed teeth, "M" describes the number of missing teeth due to caries
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and ”F ’ describes the number of teeth which have been previously filled. How
ever, in the DM FT Index (the "T" stands for teeth), each component is mutually
exclusive, e.g., a tooth may be either decayed or filled or is missing. If a tooth
has a filling and is decayed, it is classed as one decayed tooth. Therefore, the
three components may only range from 0-32. The DMFT is used to document
existing disease and need, as opposed to the DMFS index, which is sensitive to
decay changes over time.
In the DMFS index (the "S” stands for surfaces), each component is not
mutually exclusive. A tooth may generate more than one number. For example,
if a tooth has a two-surface filling and is decayed on one surface, it is scored, 1
under the decay component and 2 under the filling component. If at a later date,
the one surface decay becomes a two surface decay, it is then scored 2 under the
decay component. The DMFS index differentiates between the number of poten
tial surfaces on anterior versus posterior teeth. Posterior teeth are defined as all
teeth behind the cuspids or eye-teeth. Anterior teeth are all teeth in front of the
cuspids, inclusive of the cuspids. Front teeth (anteriors) have four surfaces and
there are normally twelve of these teeth in the mouth. Back teeth (posteriors)
have five surfaces and there are normally 20 of these teeth in the mouth. T here
fore, the DMFS index may range from 0 to 148 (20x5 + 12x4). The DMFS index
is usually used in clinical trials to track the effectiveness of new products on caries
incidence.
Interpretation of the DMFT and the DMFS is limited in that both indices
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only allow calculation through a simple count. There is no denominator in such
an index. As a result, Burt suggests the index does not give an indication as to
the intensity of the caries attack (Striffler, Young & Burt, 1983). For example,
two people, one aged 10 and the other aged 30, each with a DM FT of 5, portend
different meanings. The younger individual has fewer perm anent teeth, hence,
the intensity of the caries attack is much more rampant than the older individual
with all 32 teeth. Additionally, the "M" component of the index must be inter
preted differently as individuals get older. As age increases, teeth may be lost
from other reasons than decay, such as periodontal disease, trauma or orthodontic
treatment.

Lastly, differences between dentists as to what constitutes decay

between cavitation and the absence of decay varies widely. Interexaminer varia
tion is a major factor in the reliability of this index.

Periodontal Disease

Periodontal disease is a slowly progressive inflammatory disease that begins
with the inflammation of the gingival or gum tissues, which is called gingivitis.
Gingivitis is followed by the gradual contamination and destruction of alveolar
bone which supports the teeth. As the alveolar bone is destroyed, the distance
between the crest of the gingiva around a tooth and the crest of the alveolar
bone, or periodontal attachment, around the same tooth increases. The normal
distance between these two anatomical landmarks is 3 millimeters (mm). If this
distance is between 4-6 mm, it is termed moderate periodontal disease. If this
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distance is greater than 6 mm, it is termed advanced or severe periodontal dis
ease. The loss of alveolar bone around teeth causes them to become loose, tem
perature sensitive and non-functional. The primary cause of periodontal disease
is poor oral hygiene, which results in the prolonged contact of plaque and/or tar
tar against the teeth and gingival structures.
The American Dental Association has defined the different stages of perio
dontal disease and categorized the appropriate therapies for each stage as follows
(American Dental Association, 1976, p. 649):
Type 0 -

Health - no bleeding, no bone loss, firm pink tissue, resists
probe, knife edge gingival margins

Type I -

Gingivitis - gingival bleeding, no bone loss, blunted, boggy,
erythematous and swollen gingival tissues

Treatment:
1. training in personal preventive dental care
2. routine prophylaxis and finishing procedures
Type n - Early Periodontitis - moderate pockets, minor to moderate
bone loss, gingivitis may be present
Treatment:
1. training in personal preventive dental care
2. occlusal adjustment
3. surgical procedures usually involving curettage and/or gingivectomy
4. routine prophylaxis and finishing procedures
Type n i • Moderate Periodontitis - moderate to deep pockets, moderate
to severe bone loss, gingivitis likely
Treatment:
1. training in personal preventive dental care
2. occlusal adjustment
3. surgical procedures involving flap entry and osseous procedures
4. routine prophylaxis and finishing procedures
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Type IV - Advanced Periodontitis - deep pockets, severe bone loss,
advanced mobility patterns (usually cases involving missing teeth
and reconstruction)
Treatment:
1. training in personal preventive dental care
2. occlusal adjustment
3. surgical procedures usually involving complex techniques
4. routine prophylaxis and finishing procedures
These definitions and categorizations illustrate that different treatments are
used with differing categories of gingivitis and periodontal disease. However, all
entail the treatment of oral prophylaxis which is defined by Wilkins as, "those spe
cific treatment procedures aimed at removing local irritants to the gingiva, includ
ing complete tartar removal followed by root planing" (Wilkins, 1989, p.427). The
removal of tartar is performed by scraping the tartar from the tooth with scalers,
until the tooth surface is smooth. If the tartar has progressed onto the root sur
face, the removal of this tartar is called root planing.
For the most part, removal of tartar is performed blindly. The deposits are
felt by the dental provider using probing instruments, then removed with scalers.
However, as the tartar progresses deeper along the root surface, it is increasingly
more difficult to rely on only feel and still be certain all of the deposits are
removed. In these instances, the gingival tissues are surgically reflected away
from the bone, or flapped back. This results in the complete visualization of the
entire root surface, making complete removal of calculus possible.
As the type of gingivitis or periodontitis progresses from Type I to Type
IV, more time is needed by the dental provider to provide the necessary
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treatment. Dental prophylaxis is the standard for all periodontal treatment. Vari
ations in dental prophylaxis occur as a result of the amount and location of tartar.
There are many more indices available to measure periodontal disease and
gingivitis, then there are to measure dental decay. One of the most widely used
indexes to measure both periodontal disease and gingivitis has been the Periodon
tal Index (PI) developed by Russell in 1956. The Periodontal Index has attained
wide usage since its creation because of its ease of use and reliability. It was cre
ated for group surveys, not for the diagnosis of disease in individual patients.
This index is a reversible index, because it measures pathology that may heal, such
as gingivitis, and an irreversible index, because it measures changes in the perio
dontium that will not heal, such as alveolar bone loss. This index records mea
surements on all teeth and is calibrated on a interval scale, where normal (the
absence of disease) is scored 0, mild gingival inflammation is scored 1, generalized
gingival inflammation which completely circumscribes the tooth is scored 2, gingi
val inflammation with bone loss is scored 6, and severe bone loss is scored, 8.
The weakness of the Periodontal Index is that no periodontal probe is used to
measure bone loss. Therefore, this index is not as sensitive as some other indices
in diagnosing early bone loss.
Another widely used index which measures gingivitis and periodontal
disease is the Periodontal Disease Index (PDI) developed by Ramfjord in 1959.
This index, according to its author, is more suitable for clinical trials than for sur
veys of populations. The PDI uses a periodontal probe to measure bone loss,
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hence it is more sensitive to this change, as compared to the PI, and is more time
consuming. This index takes measurements on six specific teeth and scores them
on a scale from 0-6. A score of zero indicates the absence of inflammation or
disease. A score of one indicates mild to moderate inflammation not extending
completely around the tooth, while a score of two indicates inflammation extend
ing completely around the tooth. A score of three indicates severe inflammation
characterized by a tendency to bleed and ulceration. A score of four indicates a
gingival crevice of not more than 3mm, a score of five indicates a gingival crevice
between 3mm-6mm and a score of six indicates a crevice of more than 6mm.
The wide use and reliability of periodontal indices are enhanced when used
in conjunction with a measure of the patient’s overall oral hygiene status (Spolsky,
1983). One such measure of oral hygiene is the Simplified Oral Hygiene Index
(OHI-S), created by Greene and Vermillion (1960). This measure is mostly used
in large scale epidemiological surveys and is applied to four posterior and two
anterior surfaces in the mouth. Two scores are given for each tooth examined,
one for the amount of debris and the other for the amount of tartar. Both scores
are scored on a scale of 0-3 and the two are added together to give the total
OHI-S score.
A more recent measure to screen periodontal disease and gingivitis is the
Periodontal Screening and Recording System (PSR) developed in 1992 by the
American Dental Association in conjunction with the American Academy of
Periodontology. This system is an adaptation of O’Leary’s Gingival Periodontal
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Index (GPI) which was created to screen Air Force personnel in 1967. The PSR
is an ordinal index which screens gingivitis and bone loss in six segments of the
mouth, with 0 being normal or the absence of disease; 1, gingivitis; 2, gingivitis
plus visible tartar formation; 3, bone loss less than 5.5 millimeters in depth and
4, bone loss greater than 5.5 millimeters in depth. The PSR is a screening system
and is meant for the early detection and interception of periodontal disease. As
with all measures of oral disease, examiner variation plays an important part in
the accuracy and reproducibility of the indices.
Table 1 is a summary of the differing DM F and periodontal indices and
a listing of representative studies.

The Epidemiology of Dental Disease in the General Population

National studies of dental disease utilize the above indices to document the
oral health of Americans. One of the earliest and most extensive studies involving
oral disease in the United States was part of the National Health and Nutrition
Examination Survey (NHANES I) which was conducted between 1971-74. Among
other health conditions studied, this survey examined the dental disease and den
tal needs of 20,749 civilian noninstitutionalized Americans, aged 1-74 years at 65
locations, using ten dentist examiners. The study was divided into two portions.
The first portion had participants fill out health questionnaires that surveyed their
overall attitudes toward health and nutrition. Subsequent to the completion of
the questionnaire,

the second portion

of the study

conducted physical
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Table 1
Summary of Decay and Periodontal Disease Indices
Index

Range of
Scale

Used in Survey

DMFT

0-32

NHANES
NIH
IOWA
GILMORE
ROSS
CUNNINGHAM
MIXSON
SALIVE

DMFS

0-148

PI

Strengths

Weaknesses

- systematic
- universally
accepted
- records exist
ing decay

- simple count,
no denomi
nator
- "m" interpre
tation
- examiner
variation

NIH

- widely used
- universally
accepted
- records new
decay over
time

- same as
DMFT

0,1,2,6,8

NHANES

- widely used
- ease of use
- reliable
- all teeth
examined

- no perio
dontal probe
- no detection
of early bone
loss

PDI

0,1,2,3,
4,5,6

IOWA

- sensitive vs. Pi
- useful in
clinical trials
- periodontal
probe used

- time con
suming
- only six teeth
examined
- examiner
variation

PSR
(GSI)

0,1,2,3,4

NIH
ROSS

- ease of use
- all teeth exa
mined
- periodontal
probe used
- useful as
screening tool

- examiner
variation
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examinations of the participants.
This was a descriptive study using survey research methods. The sample
design used in this research was a three stage stratified probability sample of
loose clusters of persons living in the continental United States. The first stage
consisted of the geographical division of the territorial United States into 1900
Primary Sampling Units (PSU) based on the 1960 decennial census.
A PSU was made up of either a standard metropolitan statistical area
(SMSA), a county, or two or three contiguous counties. PSU’s were then strati
fied into 357 groups, according to the National Health Examination Surveys of
1963-65 and 1966-70. These 357 strata were then collapsed into 40 superstrata.
The 40 superstrata were then sorted into 15 PSU’s that contained a single large
metropolitan area of more than two million people. The remaining 25 superstrata
were formed relative to population density and geographic region. Two PSU’s
were selected from each of these strata. In this manner, a total first stage sample
of 65 PSU’s was selected. The second stage consisted of the selection of seg
ments in each PSU through systematic sampling. These segments were then strat
ified by enumeration districts depending on whether the household was above or
below the poverty line. A systematic sample of six to eight households or seg
ments were selected from compact clusters of 18 households within each PSU.
The third stage consisted of listing all household addresses within segments and
then registering each household member, stratified further by age and sex. Per
sons were then selected for the NHANES I study using a systematic random
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sample from each age-sex group on this register.
This sampling strategy in the 65 PSU’s of the general sample of NHANES
I resulted in the selection of 28,043 sample persons 1-74 years of age. However,
while 98 percent of the target sample were willing to complete the household
questionnaire, only 74 percent of this sample were willing to participate in the
subsequent examinations. This left the final sample at 20,749 persons aged 1-74
years. The study stated that this nonresponse rate represents a potential source
of bias because the exact probability of nonparticipation was never known, hence
the possibility that the participants and non-participants differed with respect to
other characteristics under examination.
Instruments to measure dental disease utilized the DMFT and PI indexes.
Analysis of dental data utilized descriptive statistics to present the data and infer
ential statistics to test relationships between groups, with regard to DMFT or PI,
and the demographic variables of age, sex and socioeconomic levels. Regression
analysis was then applied to determine if age, sex or socioeconomic level was pre
dictive of the dental diseases of caries and periodontitis.
The dental findings of the NHANES I study showed that 65 percent of the
population required some type of dental treatment. Forty percent of the sample
needed at least one filling and 5 percent needed at least one tooth extracted.
Fifteen percent of the adult population aged 18-74 had lost all of their permanent
teeth. Whites registered higher total DMFT scores than blacks, 19.1 to 13.4,
respectively. This was because even though blacks had higher decay rates than
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whites, 2.3 to 1.2 respectively for men and 2.3 to .9 respectively for women, there
was a large difference between the " F component of blacks and whites. For
example, black males had a mean of 1.9 teeth filled and whites had a mean of 7.4
teeth filled. The NHANES study also showed that the severity and prevalence
of periodontal disease increases with age, with blacks consistently having higher
PI scores than whites and males consistently having higher PI scores than females.
Some of the composite results are summarized in Tables 2 and 3.
A more localized non-national study was performed in Iowa by the
University of Iowa College of Dentistry in 1980. This study focused on house
holds within the State and stratified the sample by age and type of community.
This was a descriptive study using survey research methods.
The sampling design of this study began with dividing the State of Iowa
into three geographic regions based on the geographic distribution of communi
ties, income levels, and educational levels. Within each region, communities were
grouped as standard metropolitan statistical areas (SMSA), towns between 10,00015,000 in population, towns between 2,500-10,000 in population and rural areas
with less than 2,500 people. The proportion of the sample from the differing
community sizes were projected using the 1980 Iowa Census. Rural samples were
randomly distributed by counties within the three regions of the State, as were the
smaller non-rural towns. As a result of the small number of SMSA’s, some coun
ties were assigned into the sample because they contained a SMSA. This stratifi
cation for community size resulted in each region having 10 sampling sites.
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Table 2
Summary of NHANES I: Decayed, Missing, Filled
Index (DMFT) by Age and Sex

Age
Men
18-24
25-34
35-44
45-54
55-64
65-74
Women
18-24
25-34
35-44
45-54
55-64
65-74

DMFT

Decayed

Missing

Filled

Years
Years
Years
Years
Years
Years

10.5
14.9
18.4
19.2
20.7
21.8

2.2
1.8
1.2
1.0
1.0
.7

1.7
4.1
8.4
9.9
12.4
15.6

6.6
9.0
8.8
8.3
7.3
5.5

Years
Years
Years
Years
Years
Years

11.0
15.8
20.1
20.5
21.5
22.4

1.9
1.7
1.1
.9
.8
.5

1.8
4.9
9.8
11.1
12.6
14.7

73
9.2
9.2
8.5
8.1
7.2

Race
Men
All Races
White
Black
Women
All Races
White
Black

DMFT

Decayed

Missing

Filled

18.5 (.17)
19.1 (.18)
13.4 (.59)

1.3 (.06)
1.2 (.06)
2.3 (.21)

10.4 (.24)
10.6 (.26)
9.2 (.47)

6.8 (.18)
7.4 (.20)
1.9 (.25)

19.8 (.18)
20.2 (.18)
16.3 (.43)

1.1 (.05)
.9 (.04)
2.3 (.18)

11.6 (.22)
11.6 (.23)
11.8 (.45)

7.1 (.16)
7.2 (.18)
2.2 (.17)

0 represents standard error of the mean
Source: Basic data on dental examination findings of persons 1-74 years. United
States. 1971-1974 (age data: p. 8 and race data: p. 31) by U.S. Public
Health Service (1979). Washington, DC: U.S.Govemment Printing Office.
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Table 3
Summary of NHANES I: Periodontal
Index (PI) by Age

Percent Distribution by Age

>4 Teeth
Bone Loss

No Disease

Gingivitis

1-3 Teeth
Bone Loss

All Ages
18-44
45-64
65-74

53.7
49.8
38.8
27.8

27.8
33.2
19.8
13.1

4.5
4.7
8.7
11.5

14.1
12.3
32.7
47.6

All Ages
18-44
45-64
65-74

63.8
62.7
47.8
43.2

21.5
24.5
20.1
13.8

4.5
4.3
9.8
9.7

10.1
8.5
22.3
33.2

Years

Men

Women

Source: Basic data on dental examination findings of persons 1-74 years. United
States, 1971-1974 (p. 10) by United States Public Health Service (1979).
Washington, DC: U.S.Govemment Printing Office.

Sample size was then determined using an error rate of .07 with 95% confi
dence. It was determined that 196 people would be needed. However, since
there were five age groups and three urban/rural characteristics desired (urban,
small town and rural), the minimum sample became 15 x 196 or 2,940. However,
to accommodate for an anticipated poor response from people aged 65 years and
older, the sample was increased to 3,600 people. The 1980 Iowa Census indicated
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that an average of three persons occupy an household, therefore, the 3,600 sub
jects resulted in a sample size of 1,200 households. This meant 400 households
per region in the study would be sampled. As each region had ten sampling sites,
40 households would be sampled at each regional site. Specific household sam
ples were determined from a computer generated list of random numbers based
on telephone directories.
The DMFT and DMFS indices were used to study decay and the Periodon
tal Disease Index (PDI) was used to accomplished the periodontal assessment.
The findings of this study indicate that 21 percent of the population had perio
dontal pockets, or bone loss, of 3 - 5.9 millimeters (mm) around teeth, which is
the equivalent of moderate periodontal disease. Only 1.4 percent of the popula
tion had bone loss around teeth that exceeded 6 mm. This is severe periodontal
disease. As with the NFIANES I study, as age increases, the proportion of people
with bone loss increases. This finding is mollified in the older age groups because
there are fewer teeth. Also consistent with the NHANES I study is that males
are more likely to have bone loss around teeth than females. The Iowa study also
found that residents of small towns are more likely to have bone loss around sev
eral teeth than residents in urban or rural communities.
The DMFT and periodontal findings are listed in Table 4. It should be
noted that the age specific decay findings are presented as DMFS, not DMFT.
The gender and geographic findings are listed as DMFT. Age specific findings
were available as DMFT, but only in graphic form, and not accompanied by
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Table 4
Iowa Survey of Oral Health: Decay and Periodontal Findings Mean Decayed,
Missing, Filled Teeth, Their Sura (DMFT) and Standard
Deviations (SD) by Age, Sex and Geography

DMFT

Men
Women
Rural
Small Town
Urban

DMFS
Years
18-44
45-64
65-74
75+

Decayed

Missing

Filled

11.8
12.1
11.6
13.1
12.0

(10.10)
(9.78)
(10.21)
(9.18)
(9.65)

1.0
.8
.8
1.4
.9

(2.28)
(1.98)
(2.23)
(2.52)
(1.66)

5.1
4.6
4.3
4.5
5.2

(9.91)
(9.05)
(9.83)
(9.06)
(8.92)

5.7
6.7
6.5
7.3
5.9

(6.10)
(6.51)
(6.29)
(6.17)
(6.43)

37.9
75.3
94.3
96.9

(37.5)
(48.5)
(50.6)
(50.0)

1.5
1.3
1.1
.5

(3.1)
(3.8)
(4.9)
(1.4)

16.6
50.4
77.8
83.2

(38.6)
(58.6)
(61.0)
(59.6)

19.5
23.6
15.4
13.2

(16.4)
(21.1)
(18.8)
(17.5)

Periodontal Findings as Percent of Population With 3-6 mm Pockets

ByAge

Bv Demoeraphics

18-44 Years

45-64 Yrs

65-74 Years

75+ years

20.9

26.4

23.4

16.7

Men

Women

Rural

Small Town

Urban

17.3

15.9

16.1

22.0

11.9

Source: The Iowa survey of dental health. 1980 (pp. 20,21, 22, 23, 44) Univers
ity of Iowa College of Dentistry (1982). Iowa City: University of Iowa.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

standard deviation figures.
The problem with this study, as with NHANES I is the external validity.
Both studies assess the population through the sampling of civilian households.
Therefore, these findings can only be indicative of those groups. Generalizations
concerning institutionalized populations cannot be made.
Another, more recent study of dental disease in the general population was
conducted by the National Institutes of Health (NIH) in 1988. This crosssectional
survey examined the dental disease and dental needs of 20,818 United States
employed and retired adults, aged 5-84+ years, stratified by seven geographic
regions and five year age ranges, using nine dentist examiners.

This was a

descriptive study using survey research methods.
There were two design components to this research, one involving
employed adults and a second involving seniors. The sampling frames are differ
ent in each component, as are the stratification variables. In the first component
of the study, which involved employed adults, a crosssectional approach was used
to identify United States employed adults. Economic activity in the United States
was divided into ten major economic divisions. These divisions were consistent
with the Standard Industrial Classifications developed by the U.S. Government,
along with U.S. businesses. The classifications are: agriculture, forestry, fishing;
mining; construction; manufacturing; transportation, communication and public
utilities; wholesale trade; retail trade; finance, insurance and real estate services;
business services; and health/social services and public administration. The study
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excluded agriculture, mining and household domestics because of access or eco
nomic reasons.
The sample of employed adults was selected through the use of a five stage
sample design. After the seven regions were formed, they were stratified by
Standard Metropolitan Statistical Areas (SMSA) versus non-SMSA, urban versus
rural, race, income and the proportion of establishments with 100+ employees.
The first stage involved assembling counties or groups of contiguous counties
within each region. The sampling units in the second stage were drawn by ZIP
codes within counties. The sampling units at the third stage were clusters of busi
ness establishments, which were accumulated through Duns Marketing Index.
The fourth stage involved sampling of establishments within clusters. The fifth
stage was a systematic sampling of employees within establishments. The result
ing sample for employed adults was 15,132, or 73 percent of the total study
sample.
The sampling of seniors also involved a multistage design. The first stage
consisted of the same first stage units chosen for the employed adult sample. The
second stage was a cluster of senior centers located within the first stage geogra
phic counties. These senior centers were located from information obtained from
area agencies on aging. The third stage sampled individuals, aged 65 years and
over, who attended these centers on the days the exam teams were present.
Unfortunately, with the senior sample, no frame existed with which to draw a
sample, because few of the centers kept lists of persons who used the centers.
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Therefore, the sample of individuals attending the centers was obtained by
recruiting seniors longitudinally, on a first come, first serve basis. Stratification
of the senior sample occurred at this stage by age, sex and race. The resulting
sample size for seniors was 5,686, or 27% of the total study sample.
The dental examination for dental disease in this study used the DMFS
and the DM FT indexes to determine caries. Third molars were not included in
the study; therefore, the DMFS index would range from 0-128, not 148 and the
DMFT index would range from 0-28, not 32. Periodontal disease was assessed
using: (a) a gingival assessment of bleeding or no bleeding, (b) the measurement
of bone loss, and (c) the presence or absence of supra or subgingival tartar.
The dental findings of the National Survey of Oral Health in Employed
Adults and Seniors were presented as the mean DFT, the %D/DFT and the
%F/DFT. The "M" component of the DMFT or DMFS was not listed. This liter
ature review will be specific for the Midwest Region. In this Region, the study
showed that only 2.41% of the employed population and 5.96% of seniors had no
decayed, missing or filled teeth. The mean DFT of employed individuals is 9.77
for all age groups, with a standard deviation of 5.531. Females had a higher
mean DFT than males, 10.34 to 9.45, respectively. The %D/DFT for all age and
sex groups was 7.20, with men having a higher overall score in this category than
women, 8.74 to 4.69, respectively. The mean DFT for all age and sex groups of
seniors was 8.02, with a standard deviation of 5.28. Males had a lower mean DFT
score than females, 7.53 (s.d. 4.83) to 8.3 (s.d. 5.49). The cumulative %D/DFT
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for males was 10.92, 4.99 for females. Six percent of the employed adult popula
tion aged 18-65+ and 39.67 of seniors had lost all of their permanent teeth.
There was no breakdown of data by race. The study also shows that the severity
and prevalence of periodontal disease increases with age, however, the differences
between males and females, which have consistently shown females to have better
periodontal health, is not as marked in this study. In all, 14% of employed indi
viduals and roughly the same percentage of seniors had at least 4 millimeters of
bone loss, which is diagnosed as moderate periodontal disease. There was no
attempt in this study to make statistical inferences concerning the data. The data
were presented in a descriptive fashion, some of which is found below in Table
5 for the employed sample and Table 6 for the senior sample.

Summary

The epidemiological study of dental disease in the general population has
been presented in the above section using examples of two national surveys and
one local survey. Portions of data from each study have followed its discussion.
The methods, especially the sampling designs, are structured depending on the
stratification variables of interest and are all multistaged. The NHANES study,
for example, was interested in all United States civilian households and therefore
had to proportionately sample from enumeration districts to form segments in
order to attain a reliable result. The NIH study, which dealt only with employed
adults and seniors, did not have to proportionately sample according to income,
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Table 5
Components of Decayed and Filled Teeth and Percent of Persons
With Bone Loss > 4mm - Employed Persons, Midwest Region

Mean DFT

St.Dev

%D/DFT

Percent with >
4mm Bone Loss

Men
All Ages
20-24
30-34
45-49
60-64+

9.45
8.06
8.89
10.62
8.59

5.35
4.33
4.52
6.42
5.49

8.74
1.15
7.66
5.28
5.76

14.86
1.95
19.15
16.21
19.96

Women
All Ages 10.34
20-24
30-34
45-49
60-64+

5.80
8.42
9.79
13.54
10.45

4.69
5.34
4.89
6.60
5.35

12.23
9.52
4.18
1.81
2.02

4.51
12.01
18.62
21.54

Combined Totals

9.77

5.53

7.20

13.92

Source: Oral health of United States adults. The national survey of oral health
in U.S. employed adults and seniors: 1985-86. Regional Findings (DFT:
p. 122 and Periodontal data: p. 142) by United States D epartm ent of
Health and Human Services, 1988b, Washington, DC: U.S. Government
Printing Office.

but did so depending on the size of business establishments at the fourth stage.
The above studies illustrate some of the methods used to measure dental
disease. Measures, such as the DMFT, DMFS, and various periodontal indices
have been shown as used in research involving different populations. However,
a potential threat to validity exists with respect to the DMF indices. This is
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Table 6
Components of Decayed and Filled Teeth and Percent of Persons
With Bone Loss > 4mm - Seniors, Midwest Region

Mean DFT

St.Dev

%D/DFT

Percent with >
4mm Bone Loss

Men
All Ages
65-69
70-74
75-79
80+

7.53
9.38
7.67
5.17
5.11

4.83
4.02
4.98
4.78
4.30

10.92
9.86
13.52
10.31
9.94

20.46
20.13
11.08
36.76
14.22

Women
All Ages
65-69
70-74
75-79
80+

8.30
9.18
9.55
7.92
5.59

5.49
5.76
5.38
4.83
4.64

4.99
4.43
2.22
4.03
13.40

11.36
12.73
10.27
13.23
8.30

Combined Total

8.02

5.28

6.97

14.55

Source: Oral health of United States adults. The national survey of oral health
in U.S. employed adults and seniors: 1985-86. Regional Findings (DFT:
p. 123 and Periodontal data: p. 143) by United States Department of
Health and Hum an Services, 1988b, Washington, DC: U.S. Government
Printing Office.

because as people get older, teeth are also lost to periodontal disease, which will
impact the DMF score. Care must be taken in the interpretation of either the
DM FT or the DMFS, and this was done in each survey. In fact, the NIH survey
detached the missing teeth component of the DMF indices and listed it sepa
rately.

The overwhelming strength in all the studies was the attention to
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randomness.
The weakness of two of the studies stems from the nonresponse rates. In
NHANES, while 98.0 percent of the participants were willing to answer the
household questionnaires, only 75.0 percent were willing to participate in the
actual examinations. In the NIH study of employed adults, response rates varied
with respect to the size of business selected and the position of the respondents
in the business. For example, the sampled employees in managerial or executive
positions was higher in larger facilities, but more difficult to recruit for the exa
minations. Poor response rates create the potential for sizable bias in the inter
pretation of a study, in that, the nonrespondents may differ from the sampled per
sons with respect to the characteristics under examination. Lastly, none of the
studies included institutionalized populations, which may have changed the esti
mates of disease.
A summary of the research designs for each study is given in Table 7.

The Epidemiology of Dental Disease in the Correctional Setting

One of the earliest studies of dental disease in a correctional setting was
in Massachusetts in 1973 (Gilmore & Gluck, 1973). This study sampled two sep
arate male prisons in Massachusetts for dental decay and periodontal disease.
The DMFT index was used to evaluate dental decay, and frequency distributions
were used to describe the amount of periodontal disease in these populations.
There was no mention of how periodontal disease was assessed.
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Table 7
Summary of Research Designs of Listed Epidemiological Studies on
Dental Disease in the General Population of United States
NHANES I

IOWA

NIH
EMPLOYED

NIH
SENIORS

Purpose

Descriptive

Descriptive

Descriptive

Descriptive

Study
Design

Survey

Survey

Survey

Survey

Date of
Survey

1970-1974

1980

1988

1988

Sampling
Frame

US house
holds

Iowa house
holds

US employed
adults

US seniors

Sampling
Sites

65

30

786

208

Stages
Stage 1
Stage 2

3
65 psu’s/US
segments

3
3 reg./state
10 sites/reg.

4
7 reg./US
same

Stage 3

household/
segments

40 homes/
sites

5
7 reg./US
10 counties/
reg.
40 clusters of
estab. reg.
112 estab./
reg.
2162 persons/
reg.

Individual

Individual

Individual

20,749

3,600

Sampling
Design

Stage 4
Stage 5
Unit of
Analysis
Sample
Size
Stratifi
cation
Variables

-

age
sex
income
race

- age
- sex
- community
size

@30 seniors
centers/reg.
@812
persons/reg.

Individual

15,132

5,686

- age
- sex

- age
- sex
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This study began with a ten percent sample of inmates (n=142) from both
prisons.

Seventeen inmates (12%) refused to take part in the study, which

resulted in a working sample of 125 inmates, 63 from Walpole Prison and 62 from
Norfolk Prison. The sample was not random because of the inclusion of all avail
able inmates over age 50. There were six measurement protocols in the study:
(1) an erupted tooth was any tooth that could be touched with an explorer; (2)
wisdom teeth were excluded in the study, which meant the total complement of
teeth was 28, not 32; (3) caries were diagnosed where a softened cavity floor or
breakdown of the enamel could be demonstrated; (4) a tooth that was restored
and decayed was considered decayed; (5) a filling was defined as any gold, silicate
or temporary restoration; and (6) if the tooth was so severely decayed that it was
considered for extraction, it was considered missing.

Additionally, the study

excluded totally edentulous patients. This was a descriptive study using survey
research methods.
The study by Gilmore and Gluck found that the mean DMFT count for
inmates is higher than that in the general population, when compared to the
National Health Survey 1960-1962, although no statistical test was used to verify
this difference. The components of the DMFT index indicated that inmates have
more than twice as much decay, about one-third more missing teeth, even though
severely decayed teeth were counted as missing, and fewer filled teeth than the
general population with which it was compared. The study states that the DMFT
index as a single number is of no value in predicting needs for dental care. For
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example, a DM FT score of 28 may mean there are 28 missing teeth, 28 filled
teeth, or 28 teeth that need restorations. To that end, the study formulated a
ratio of the mean number of decayed teeth to the mean number of decayed plus
the mean number of filled teeth (D/D +F). The resulting quotient, when multi
plied by 100 was called the ratio of Unm et (restorative) Treatment Need (UTN).
The unmet restorative treatment need for all U.S. males ranged from 14 to 26
percent (National Center for Health Statistics, 1967), while that of the incarcer
ated sample ranged from 25 to 63 percent. As a contemporary point of compari
son, the study performed by the National Institutes of Health in 1988 found that
the percentage of Decayed Teeth to Decayed plus Filled Teeth (%DFT) was 7.2
in employed adults and 6.97 in seniors.
Problems in interpreting the data from the Gilmore and Gluck study are
fourfold. First, the sample is not random, it is a convenience sample and sampled
only two prisons in the State. Second, the last measurement protocol counts teeth
that are severely decayed and scheduled for extraction, as missing, not decayed.
This would tend to underestimate the amount of disease resulting from decay and
overestimate the number of missing teeth. Third, the measurement of periodontal
disease found approximately one-third of the inmates had periodontal disease
requiring the skills of a dentist, but the protocols for measuring periodontal dis
ease were not listed. The reader does not know either the criteria used in obtain
ing these results or what periodontal indexes were used to obtain them. As a
result of these problems, no statistical analyses were performed. Fourth, the
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exclusion of totally edentulous patients and the formulation of the Unmet (restor
ative) Treatment Need (UTN) ratio neglects consideration of prisoners who need
prosthetic services, such as full and partial dentures.
The study of Gilmore and Gluck concluded that based on the total DMF
score, little difference could be detected between this prison population and the
U.S. general population. But, when the components of the DMF score were used
and the ratio of UTN evaluated, differences in the two populations were reported,
with the prison population demonstrating a higher unmet need.
Another study performed in 1977 at the Detroit House of Corrections
(DeHoCo) found that 141 minimum security inmates, aged 17-34, had twice as
many untreated decayed teeth when compared to the general population (Ross,
1977). The general population comparison group referred to in this study is that
described by the United States Public Health Service’s National Center for Health
Statistics, 1970-74 (listed above). This is a descriptive study using survey research
methods. The DMFT index was used to assess caries and periodontal disease was
measured by the Periodontal Disease Index (PDI).
The design of the Ross study (1977) began with a sample of 274 inmates
from a total population of 548 minimum security inmates. The study lost a large
portion of this original sample, because 133 inmates, or 48 percent of the sample
refused to participate in the study. This differs remarkably from the 26 percent
refusal rate in the NHANES study or the 12 percent refusal rate in the Gilmore
and Gluch study. Nevertheless, the final sample for the Ross study was 141
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inmates between the ages of 17-34. It should be noted that DeHoCo has a total
population of between 700-1000 inmates. The sampling frame of this research
included only minimum security inmates. The higher security level inmates were
excluded from the study, as were inmates over the age of 34 years of age, in order
to "narrow the focus of the study" (p. 587). Yet, conclusions were erroneously
drawn from this narrow focus to include the entire facility. Additionally, one
inmate was excluded "because of the examiner’s inability to assess his dental
health due to extreme decay" (p. 587). This admission points to a serious flaw in
this study, namely that the author is a dental hygienist and cannot, by law, diag
nose decay. To compound this problem, caries analysis was made on the basis of
examining one-half of each inmate’s mouth and then simply doubling that figure
to make the data comparable with national statistics. These problems make the
internal and external validity of the study highly questionable, which serves to
cloud the conclusion that the oral health of this prison population is worse than
that of the general population.
However, this study by Ross does question the adequacy of dental services
in a correctional setting and attempts to show they are insufficient. Results of the
study observed that inmates aged 18-24 had slightly higher levels of periodontal
disease than did the national population, which is a valid determination to be
made by a dental hygienist. Additionally, inmates in this population had greater
numbers of missing teeth and fewer filled teeth than were reported nationally.
A 1985 study of dental disease was performed on medium security male
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inmates at an Iowa prison (Cunningham, Glenn, Field & Jakobsen, 1985). Ran
dom sampling of the inmate population was not used to select the 99 male resi
dents, aged 18-30 who comprised the total inmate sample. Instead, the sample
was self-selected using a pretreatment screening. This screening was offered to
all of the 140 inmates, who comprised the sampling frame. Forty-one inmates,
o r 29%, refused to participate in the study. Ninety-nine inmates agreed to be
sampled in return for dental treatment.
The DMFT was used to measure the number of dental caries. Radio
graphs were not used to augment the diagnosis of decay. Periodontal disease was
not evaluated. Descriptively, the study found that the inmate population had
three times the number of decayed teeth and half as many filled teeth as the non
prison population, which was defined by data collected in Iowa in 1982. The
inmates also had twice as many missing teeth when compared to the nonprison
population. However, the differences in missing teeth could also be attributed to
many factors outside of caries, e.g. trauma. These DM FT component differences
were analyzed using the t-statistic and were found to be statistically significant at
the p < .0001 level. Interestingly, there were no statistically significant differ
ences in the total DMFT between the civilian and prison populations, because the
"F' component of the DMFT was so much larger in the nonprison population.
The studied concluded that the prison population demonstrated a significantly
higher number of decayed and missing teeth and many fewer filled teeth when
compared to a nonprison population in their same state.
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A more recent, and better designed, study of the dental need requirements
in a prison setting was performed in the Texas Department of Corrections
(Barnes, Heid, Parker, Cole, Fultz & Tollefsbol, 1988). The purpose of this study
was to determine the dental treatment needs of recently incarcerated Texas
Department of Corrections inmates and to compare the time required to satisfy
these needs to the dental staff resources available within the Department’s dental
care system.

This is a dental delivery study that longitudinally sampled 637

recently incarcerated inmates upon their entry into the Texas correctional system
over a two week period. Every inmate who entered the system over this period
was evaluated using clinical examinations by a dentist. Radiographs were also
used as an assessment tool.
The operational variables used in the design of this study were divided into
three large groups: (1) demographic data, (2) treatment needs data, and (3) den
tal resource data. The specific demographic data evaluated were ethnic back
ground, intelligence quotient, county of residence and recidivism. The treatment
needs data included requirements for routine extractions, removal of impacted
teeth, dental restorations, full and partial dentures, certain types of crowns, root
canal therapy, minor non-surgical periodontal therapy, preventive treatment, such
as cleanings, and diagnostic procedures. The dental resource data consisted of
the number of dental staff positions in existence in the Texas Department of Cor
rections, the number of these positions filled, the usage of vacation time, sick
leave, administrative leave, professional education leave, or the measurement of
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any time in which staff was unavailable for direct patient care.
The study did not use the DMFT index or any periodontal index. Instead,
the study described the data using descriptive statistics which were stratified into
four treatment priorities: 0, no treatment required; 1, emergency treatm ent
needed immediately; 2, treatment needed in the near future, but not immediately;
and 3, routine care requirements only. Chi-square analysis was utilized to test fre
quency differences among groups. The study design next assigned treatment time
weighing factors, developed by Parker, 1982, to be applied to all treatm ent
requirements. This would demonstrate the amount of time, in minutes, needed
to treat the dental needs of this recently incarcerated population. This measure
would then be compared to the availability of dental staff, as measured by the
dental resource data.
Barnes et al. found that 92.8 percent of the new inmates needed basic pre
ventive care, 81 percent needed at least a one-surface restoration, 44.9 percent
needed full or partial dentures and 57.3 percent needed minor non-surgical perio
dontal therapy. In all, 98.4 percent of the sampled inmates needed some form of
dental treatment. When these data were compared to the availability of existing
dental positions, it was found that the basic total dental treatment needs of this
population were more than can be satisfied by the existing dental staffing availa
ble in the Texas Department of Corrections. By using the dental priority system
of the study, it was further found that the existing dental staff can satisfy the
Priority 1 and 2 needs, but few Priority 3 needs. The study did not include an
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assessment of the treatment needs of the resident population and admits to not
knowing the additional stresses which would be placed on the Texas system to
satisfy their needs. In addition, the study by Barnes proposes that patient demand
is an important determinant of the correctional health care provider’s workload.
The study indicated that supplemental data on dental disease and inmate demand
would be useful in determining professional workload and planning dental
resource allocation.
This study of recently incarcerated inmates in Texas was preceded by
another study by Barnes which emphasized the periodontal treatm ent require
ments of the same inmate population described previously (Barnes, Parker, Fultz,
Rees & Lyon, 1987). The focus of the study was the same. Data were collected
by classifying the procedure and therapy needs of each inmate into four cate
gories: (1) preventative counseling, or oral hygiene instruction; (2) prophylaxis
and calculus removal; (3) Type I: Type II periodontal therapy; and (4) Type III:
Type IV periodontal therapy. These classifications are based on the American
Dental Association’s Code on Dental Procedures and Nomenclature (Council on
Dental care Programs, 1976, p. 649). Periodontal probes and radiographs were
used to measure the amount of periodontal disease. However, data on Type I
(gingivitis) and Type II (early periodontitis) were collected together. Similarly,
data on Type III (moderate bone loss) and Type IV (advanced periodontitis) were
collected together. Chi-square analysis was utilized to test differences in the fre
quency data among various demographic variables, such as age, race and type of
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crime committed.
The results indicated that 93.0 percent of all inmates surveyed needed
counseling in preventive dentistry or, oral hygiene instruction, 93.0 percent needed
prophylaxis and tartar removal, 32.0 percent needed Type I and/or Type II perio
dontal therapy and 12.0 percent needed Type III and/or Type IV periodontal
therapy.

The study also demonstrated that the need for more rigorous

periodontal therapies increased with age.
Finally, using the same recently incarcerated Texas inmate population as
listed previously, Parker and Barnes studied the removable prosthodontic needs
of prison inmates (Parker, Barnes, & Fultz, 1987). They found that among all
recently incarcerated men, 5.80 percent exhibited a need for complete dentures
and 5.30 percent needed one or more removable partial dentures. The greatest
need for complete dentures was exhibited by inmates over 52 years. White men
exhibited a significantly greater need for complete dentures than black or His
panic men (p < .05). The greatest need for removable partial dentures occurred
in the age group 41-52 years. Hispanic men required fewer partial dentures than
black men or white men.
Another study which measured the amount of dental disease in a State
correctional system involved a 1800 man medium security prison in Maryland
(Salive, Carolla & Brewer, 1989). This was a cross-sectional study that routinely
examined inmates as they transferred into the new 1800 bed facility from other
State of Maryland correctional facilities. Inmates entering into the new facility
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had to have served at least six months of their of their sentence, have been sen
tenced for at least five years, be a minimal security risk, and have no medical of
psychological illness that would result in an emergency need for services. A sam
ple o f 178 male inmates were examined by a single dentist, who used the DMFT
index to investigate the prevalence of decayed, missing and filled teeth in the sam
ple. Radiographs, in the form of panoramic films, were used in diagnosis. Perio
dontal findings were not collected as part of the study. The findings of the study
were then linked to the demographic variables of age, race, type of offense, length
of sentence, length of stay and jurisdiction of commitment. Chi-square analysis
indicated that no significant differences were found between the study sample
population and the State male inmate population. The study lasted four months.
The study found a mean DMFT of 10.5 for inmates aged 18-29, 17.1 for
inmates aged 30-44 and 22.4 for inmates over age 44. White inmates had a signif
icantly greater number of filled teeth than black inmates (p c.005), aged 18-29.
A similar difference was seen in the 30-44 age group, however, it was not statistic
ally significant. The number of missing teeth increased with age, from 3.4, in age
group 18-29, to 8.6, in age group 30-44, to 16.7, in age group 45 and above (p <
.001). Young white inmates had more missing teeth than young black inmates (p
< .06). The study used simple linear regression to determine that the number of
decayed teeth declined over the time of incarceration, by .22 teeth/year of age (p
< .05). A comparison of the results of this study with US employed adults, stan
dardized to the study population, showed that inmates had more missing teeth at
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every age, and a greater percentage of unmet dental need, as defined by the per
centage of decayed teeth divided by the number of decayed and filled teeth.
The largest drawback to this study is that it is not apparent how the sample
of 178 inmates are selected out of the 1800 total inmate population. W hether all
the inmates arriving over the four month period were examined, or a percentage
of them, is not clear. The randomness of the sample is questionable. Addition
ally, while the study demonstrates the similarity between the sample and the State
inmate population, with respect to age and racial composition, it admits the
inmates entering into the study site were previously screened to assignment based
on their health status and security classification. Therefore, selection bias exists.
Inmates could have been lost to the study who had a higher or lower security
classification, ill health or dental problems which required emergency dental ser
vices. This confounds the finding that the number of decayed teeth declined over
the time of incarceration. Lastly, inmates in prison for greater than six months,
are likely to have obtained some sort of dental treatment. Hence, associations
made between the DMFT and incarceration may be biased by the treatment
effect. A follow-up of a longitudinally based study on incoming inmates into the
Maryland correctional system would be needed to better assess the effect of incar
ceration on the DMFT index. To their credit, Salive et al. called for such followup research, and additionally thought that supplemental studies in other State,
county and Federal systems were necessary.
Such a study on the amount of dental disease in a Federal correctional

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

institution was performed shortly thereafter at the United States Penitentiary at
Leavenworth, Kansas (Mixson, Eplee, Fell, Jones & Rico, 1990). The study inves
tigated the prevalence of decayed, missing and filled teeth among 191 randomly
selected federal prisoners aged 21-75 years. The original sample size for the study
was 299 inmates.

However, 104 did not show for the examination and four

refused for personal reasons. Periodontal status was not studied and radiographs
were not used. The number of decayed, missing and filled teeth were analyzed
according to age, race, number of years incarcerated and dental utilization, as cal
culated by the number of the visits to the dental facility divided by the number
of years incarcerated.

Chi-square analysis indicated no statistical difference

between the sample and the total inmate population based on age and race,
somewhat reducing a charge of bias due to non-respondents.
The results of the study showed a mean DMFT of 12.9 for inmates aged
20-34, 16.4 for inmates aged 35-44 and 22.1 for inmates 45 and older. White
inmates had significantly fewer decayed teeth than black inmates for ages 20-34
(p < .05). The number of missing teeth increased with age (p <.01) and most
significantly (p < .001), inmates incarcerated less than two years had a much
lower utilization rate of dental services, than inmates incarcerated for a longer
period of time. Not surprisingly, inmates who made greater use of the available
dental services had fewer decayed teeth. Utilization was high, with 69.70 percent
of surveyed inmates demonstrating at least one visit to the dentist per year.
Mixson et al., as the Salive et al. study (1989), found that the number of decayed
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teeth was inversely related to the length of incarceration. However, neither study
found a corresponding increase in missing or filled teeth. Treatment effects could
again account for this finding.
The study reports its primary weakness as the large number of inmates
(108 of 299) that did not report to the clinic for examination. As stated in the
study, this may indicate a sample bias against those inmates who had low utiliza
tion rates. This may serve to confound the finding of a lower number of decayed
teeth when there is a higher utilization rate.

Summary

Table 8 provides a summary of the research characteristics of the correc
tional studies discussed above. All, except the studies by Mixson et al. (1990) and
possibly Salive et al. (1989), consist of non-random samples.

The work by

Gilmore and Gluck (1973) was the only study that involved more than one setting.
Comparability to other prisons in the respective states in which the studies were
conducted is limited, with the exception of the Barnes et al. study in Texas (1983).
Additionally, some of the study protocols, such as the total exclusion or inclusion
of inmates over a certain age, Ross (1977), or counting severely decayed teeth,
which are to be extracted, as missing, rather than decayed (Gilmore & Gluck,
1973), create a background of bias. The study by Cunningham et al. (1985) in
Iowa uses a comparison group of the general population in the same State. Other
studies were forced to use national studies, such as NHANES (1979) or the
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Table 8
Summary of Research Designs of Epidemiological Studies
on Dental Disease in Correctional Setting
Studies

Gilmore

Ross
(1977)

& Gluck
(1973)

Cunn
ingham
et al.
(1985)

Barnes
et al.
(1988)

Salive
et al.
(1989)

Mixson
et al.
(1990)

Purpose

Descrip
tive

Descrip
tive

De
scrip
tive

Descrip
tive

D e
scrip
tive

De
scrip
tive

Study
Design

Survey

Survey

Survey

Survey

Survey

Survey

DMFT
?

DMFT
PDI

DMFT
none

none
ADA

DMFT
none

DMFT
none

Sampling
Sites

2

1

1

1

1

1

Sampling
Design

conven
ience

conven
ience

conven
-ience

longi
tudinal

longi
tudinal

random

Sample
Size

125

141

99

637

178

191

Strati
fication
Variable

-age

-age
-min
imum
security

-age

-age
-race
-IQ
-crime

-age
-race
-crime
-length
of stay

-age
-race
-length
of stay

Indices
Used:
-decay
-perio
dontal

Survey on Employed Adults (1988), as comparisons for inmate dental disease
data.
Tables 9,10,11 and 12 list the dental disease findings of the varying
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Table 9
Summary of Research Findings of Epidemiological Studies on
DMFT, by Age, in Correctional Setting as Compared
to National Study on US Males

Ages
Decaved
18-24
25-34
18-30
35-44
45-54
55-64
65-74
Missine
18-24
25-34
18-30
35-44
45-54
55-64
65-74
Filled
18-24
25-34
18-30
35-44
45-54
55-64
65-74
DMFT
18-24
18-30
25-34
35-44
45-54
55-64
65-74

NHANES

Gilmore
& Gluck

Ross

2.2
1.8

5.0
4.0

6.4
6.4

Cunningham
et al.

3.07(3.75)
1.2
1.0
1.0
.7

2.0
3.0
3.0
3.0

1.7
4.1

8.0
12.0

8.4
9.9
12.4
15.6

13.0
13.0
8.0
16.0

6.6
9.0

3.0
4.0

8.8
8.3
7.3
5.5

6.0
4.0
8.0
3.0

10.5

16.0

14.1

14.9
18.4
19.2
20.7
21.8

20.0
21.0
20.0
19.0
22.0

15.6

5.7
7.3
1.76(2.90)

2.0
1.9
5.69(4.35)

10.53(5.97)
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Table 10
Summary of Research Findings of Epidemiological Studies
on DMFT, by Age and Race, in Correctional Setting

Decayed (SD)

Missing (SD) Filled (SD)

DMFT (SD)

Salive et al.
Ages: 18-29
Black
White
Total

2.1
2.5
2.2 (2.6)

2.9
4.7
3.4 (4.2)

4.0
7.0
4.9 (4.2)

9.0
14.1
10.5

Mixson et al.
Ages: 20-34
Black
White
Total

3.7 (3.2)
2.1 (2.5)
3.1 (3.2)

3.2 (3.3)
2.8 (2.7)
3.0 (3.3)

5.5 (4.1)
8.4 (4.7)
6.8 (4.4)

12.5 (6.3)
13.3 (5.9)
12.9 (6.0)

Salive et al.
Ages: 30-44
Black
White
Total

3.2
4.0
3.4 (3.3)

8.4
9.0
8.6 (6.4)

4.8
5.9
5.1 (4.4)

16.4
18.8
17.1

Mixson et al.
Ages: 35-44
Black
White
Total

2.8 (3.3)
1.8 (2.5)
2.3 (3.0)

7.1 (7.1)
9.2 (8.2)
8.0 (7.6)

5.5 (4.2)
6.4 (4.0)
6.2 (4.4)

15.4 (6.7)
17.5 (6.9)
16.4 (6.8)

16.4
12.0 (7.7)

1.7
4.3 (1.3)

19.5
19.3 (8.8)

17.0
14.3 (10.5)

5.2
6.9 (6.6)

26.2
22.4 (4.9)

16.7 (7.9)
14.0 (10.2)

3.2 (5.1)
6.6 (6.3)

22.4
22.1 (5.4)

Salive et al. & Mixson et al.
Ages: 454Black
1.4
Salive
Mixson
3.0 (4.8)
White
Salive
4.0
Mixson
1.3 (2.2)
Total
Salive
2.5 (3.3)
Mixson
1.5 (2.6)
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Table 11
Frequencies (%) of Periodontal Treatment Needs From Studies
on Periodontal Disease in Correctional Setting

Studies Ages

None
Needed

Oral Hygiene
Instruction only Prophylaxis

Type Mil Type III/IV

Gilmore & Gluck
20.0

50.0

33.0

71.0
61.5

18.0
22.2

11.0
16.3

98.0
94.0
75.0
57.0
93.0

25.0
39.0
40.0
48.0
32.0

Ross
18-24
25-34
Barnes et al.
17-28
29-40
41-52
53+
All Ages

96.0
94.0
82.0
52.0
93.0

7.0
18.0
15.0
19.0
12.0

Sources: "Unmet restorative treatment needs in a prison population" by N.D.
Gilmore and G.M. Gluck, (1973), Journal of Massachusetts Dental
Society. 22. p. 228.
The oral health status of inmates at the Detroit House of Corrections
byL.S. Ross, 1977, Journal of the Michigan Dental Association. 59. p.
588.
Periodontal treatment requirements of recently incarcerated prison
inmates by G.P. Barnes, W.A. Parker, R.P. Fultz, T.D. Rees, & T.C.
Lyon, 1987, Journal of Periodontal Research. 22. p. 423.

studies. These tables are categorized by the type of dental disease or need and
the pertinent studies in the correctional setting. Table 10 is provided because the
Salive et al. (1989) and Mixson et al. (1990) studies include race as one of the
variables against which the DMFT is described. The difficulty in comparisons
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Table 12
Frequencies (%) of Prosthetic Treatment Needs
From Studies in Correctional Setting

Inmates Needing
Full Dentures

Inmates Needing
Partial Dentures

Parker et al.
Ages
17-28
29-40
41-52
53+
All Ages

1.1
5.0
27.3
33.3
5.8

1.8
7.2
18.2
9.5
5.3

Race
White
Black
Hispanic

8.6
3.7
3.4

5.0
15
1.7

Source: Removable prosthodontic needs of prison inmates by W.A. Parker, G.P.
Barnes, R.P. Fultz, 1987, Annuals of Dentistry. 46(2), p. 48.

between the correctional studies is the lack of consistency between age groupings.
Only two studies, Salive et al. and Mixson et al., alluded to the length of incarcer
ation as a variable in analysis.

The Evaluation of Dental Delivery

The delivery of health care, regardless of discipline, may be as varied as
the intent of countless designers, who rationally construct systems to accommo
date their distinctive needs. However, within the evaluation of dental delivery
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systems, Relative Value Units (RVU) have played an important role in demon
strating the actual capabilities of dental clinics to meet the demand for dental ser
vices, as shown in the above study by Barnes (1988).
Relative Value Units (RVU) originated in the 1950’s as a method to stan
dardize and compare fee schedules for health services rendered relative to type,
location and specialty (Parks, 1883). RVU’s are created through surveying large
numbers of health care providers concerning general and specific factors that are
necessary to complete individual services. These factors might include knowledge,
dexterity, physical and mental effort, or the affect of error. Factors are then
weighted through regression analysis and added together to produce relative value
units (ADA, 1976). RVU’s provide a comprehensive set of interrelated values for
assessing the comparative difficulties and time requirements of various healthcare
procedures. Longer and more complex procedures were assigned larger values;
shorter and simpler procedures were assigned smaller values.
Relative Value Units became a functional management tool through the
efforts of researchers such as Ogawa (1969), Lotzkar (1971) and Greenberg
(1977) and have been shown to be much more sensitive in evaluating performance
and cost than encounter-based systems (Mitry, 1973), particularly when the evalu
ation involves comparisons between different clinics and varying numbers of den
tal auxiliaries (Parker, 1976). This is because encounter based systems assign
equal weight to unequal occasions. A simple dental filling is counted as one den
tal visit, as is the extraction of an impacted wisdom tooth. Yet, the extraction
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requires more time, dexterity and skill. Greenberg (1977) was particularly inter
ested in developing relative value units for a prepaid dental program. This study
did not try to recommend or set fees. Rather, it defined a technique for determin
ing RVU’s based on the itemization of clinic costs per procedure. Costs were cat
egorized into staffing costs, supply costs, equipment costs and overhead costs,
which included such items as utilities, housekeeping and administration. The mar
ginal costs of each procedure were then divided by the marginal cost of a one sur
face filling to produce the RVU for that procedure. The one surface filling in
this instance became the denominator for the calculation of all other RVU’s, the
rationale being that it is the procedure most frequently performed in dentistry.
The information obtained would then be used to examine costs and productivity
within and between clinics.
Rosenthal has taken the merits of RVU’s, which were created for the pri
vate sector to standardize fees, and adapted this system to the public sector
(Rosenthal, 1980). In the public sector, fees are not usually collected for services.
However, Rosenthal establishes productivity in public sector clinics by measuring
RVU’s per unit of time, instead of, as in the private sector, using RV U ’s to estab
lish fees. Expected RVU’s of dentists per year, which are arbitrarily set by the
funding source and the need for revenue, are then compared to the actual RVU’s
per year to assess productivity and as a method to create an incentive program.
This study also uses RVU’s as a method to appraise service profiles, which is a
valuable indicator of the appropriateness of care. For example, the number of
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RVU’s rendered for dentures and other prosthetic services should not be high if
the patient pool is primarily younger persons.
Relative value units are currently being used to track productivity in the
Michigan Departm ent of Corrections and are assigned from roughly proportionate
intervals of time as may be seen in Table 13.
If, for instance, a procedure was performed that took between 41-50 min
utes to complete, 18 RVU’s would be assigned to the provider. The derivation
of these units is obtained by multiplying successive time increments by the 0-5
interval, which is assigned 1 RVU. Hence, the RV U ’s, within the MDOC are
proportionate multiples of the smallest time increment and the approximate medi
ans of successive other time increments.
The importance of RVU’s lies in the fact that they are time based.

Table 13
Relative Value Units Used to Track Productivity
in the Michigan Department of Corrections

Interval (min.)

Assigned (min.)

Relative Value Unit

0 -5
6 - 10
1 1 -2 0
2 1 -3 0
3 1 -4 0
4 1 -5 0
5 1 -6 0

2.5
7.5
15
25
35
45
55

1
3
6
10
14
18
22

(Compiled from Michigan Department of Corrections Form CHJ 533)
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Procedures requiring more skill and dexterity take longer to accomplish than
those that do not. In this respect, time, in terms of minutes, may be extrapolated
from R V U ’s. However, there is much ambiguity in this process. As a case in
point, Table 14 provides a synopsis of differing studies with respect to the number
of minutes required to perform different dental procedures, as compared to that
of the MDOC. Each procedure listed in this table is the sum of several different
activities. For example, the total number of minutes it takes to make a full den
ture is the sum of the time it takes for impressions, pouring models, bite registra
tion, try-in, delivery and adjustment. Similarly, the extraction time totals are com
posed of administering anesthetic, tooth removal and post-operative instructions.
Not all studies gave information on every listed procedure.
The Lotzkar study (1971) is the only true time and motion study. The
numbers from the Bader & Kaplan (1982) and the Indian H ealth Service (1987)
are obtained from a survey of public service providers, while the Barnes study
(1988), which is correctional based and has noticeably higher values, derives its
values from Parker (1976). These higher values from the Parker (1976), hence
Barnes study (1988), are due to the fact that they are derived from a fee-for-service model which was based on private dentists. Fees begat these values more so
than did time. This is important because these values were used to infer the
amount of time it would take dental staff to treat inmate need in the Barnes study
(1988). Higher relative value units for varying dental procedures translates into
longer lengths of chairtime required to complete various dental procedures,
hence, less provider availability to treat inmate need, given a fixed amount of
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Table 14
Time (Minutes) to Perform Differing Dental Procedures

Lotzkar
(1971)

Bader/
Kaplan
(1982)

Barnes
(1988)

Diagnostic Exam

12.9

11.0

18.7

Radiographs
Periapical
2-Bitewings

4.9
4.9

4.0
4.0

9.8

11.5
33.5
33.5

37.4

Extractions
Simple
Surgical
Impacted

15.0

7.5

2.0
4.0

2.5
5.0

83.3

15.0
25.0
60.0

22.5
32.5
45.0

68.5
115.5

81.6
112.1

75.0
140.0

67.5
147.5

15.6
24.4
33.2

15.0
20.0
27.0

42.5
57.8
663

12.0
18.0
22.0

22.5
37.5
52.5

25.5

19.0

15.0
20.0
25.0

32.5
37.5
42.5

Root Canal Tx.
Single Canal
Multiple Canal
Restorations
Silver
1-surface
2-surface
3-surface
Resins
1-surface
2-surface
3-surface
Crown
Steel
Resin

Indian Health
MDOC
Service
(1987)

22.0
39.2
42.2

29.0
29.0

45.0
61.2

30.0

45.0

Prosthetics
Full Denture 101.5
Partial D enture 93.8

87.0
60.0

285.6
108.8

160.0
150.0

120.0
92.5

Prophylaxis
Routine
Periodontal

30.0
60.0

24.4

25.0
60.0

35.0
45.0

32.0
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clinic time.
Relative Value Units were again used in Rosenstein’s research that studied
the characteristics of successful dental programs in community and migrant health
centers (1988). He utilized a case study approach and sampled nine sites, which
included rural and urban centers. These sites were selected from as many differ
ent regions as possible. The sites were selected from a blue-ribbon panel com
prised of community and migrant health center (C/MHC) dental directors. The
study collected data using interviews, document analysis, in the form of chart
audits, and direct observation in the form of site visits. RV U ’s were used to ana
lyze the percentage of services that were emergency based (Level I), preventative
based (Level II), restorative based (Level III) and rehabilitative based (Level IV).
However, the usage of RVU’s in this study was only one aspect in a larger analy
sis to evaluate the delivery of dental services in this setting. O ther operational
variables used to evaluate this program were: (a) staffing, which included recruit
ment and retention, compensation, levels, training, and auxiliary utilization; (b)
organizational structure, which included charts; (c) clinic operation, which
included hours of operation (availability) and procedure manuals; (d) physical lay
out of facilities, which included equipment description/repair history and clinic
square footage; (e) menu of services; and (f) productivity, which included patient
visits/FTE, no show rate, patient population/FTE, RVU/FTE/month, filling/
extraction ratio, and costs/patient. These variables were replicated in part in
studies by Schonfeld in 1979 on the Veterans Administration’s dental delivery
system and again in 1979 by the Research Triangle Institute’s study of dental
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delivery in H ealth Maintenance Organizations.

Dental Delivery in a Correctional Setting

Many of these same indicators are also used in tracking the delivery of
dental services within a prison setting. For example, Anno (1991) lists the menu
of services provided to inmates, the physical structure of clinics, the availability
of care, organizational structure and staffing as important guidelines for the man
agement of an adequate correctional dental delivery system.
She suggests inmates should receive a dental screening to check for poten
tial problems within seven days of entry into prison and a full dental examination,
including radiographs, within the first month of incarceration.

Based on the

results of this examination, a prioritized treatment plan should be accomplished
for each patient who desires care. Access to dental care should be unimpeded
and formalized through a procedure of either a written sick-call or walk-in system.
The prioritization of care suggests that treatment be categorized, similarly to the
Barnes study above, in descending order of importance, as follows (Anno, 1991,
p. 130):
1. Emergency/urgent - Individuals requiring treatment for the relief of
acute oral conditions which are likely to worsen without intervention.
(Examples are toothaches, abscesses, bleeding, and fractures).
2. Interceptive Care - Early treatm ent for the control of extensive,
subacute oral conditions (deep decay that while not hurting, if not restored
soon, will result in the loss of the tooth).
3. Corrective Care - Routine dental treatment (the restoration of carious
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teeth, elective extractions, long term management of periodontal disease,
root canal treatm ent and the fabrication of full and partial dentures, which
are needed to retain or restore essential masticatory function).
4. Elective Care - Individuals who have none of the treatment needs
specified above (patient education).

Summary

The delivery of dental care is multifaceted; its description and analysis,
therefore, must be so as well. An effort has been made in this section to identify
variables used in the evaluation of dental health care delivery in order to form a
foundation upon which this service may be evaluated in the MDOC setting.
Much attention was given to the concept of relative value units because
dentistry lends itself to the delineation of clinical procedures using time. It is
important to recognize that different procedures in dentistry, depending on com
plexity, require varying amounts of time. As a result, RV U ’s provide a useful tool
in describing the operation of a clinic, with respect to the services it renders and
its hours of availability. Examples of Relative Value Units for varying dental pro
cedures were provided in Table 14.
Other factors are also listed that aid in the evaluation of dental delivery.
These factors are compiled from quality assurance studies in a variety of private
and public healthcare settings. Additionally, as suggested by Anno (1991) and
Barnes (1987), an evaluation of a correctional healthcare delivery system should
take into account the prioritization of healthcare, with respect to the urgency of
the inmate’s health status.
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CHAPTER III
BACKGROUND - T H E MDOC SYSTEM

This is a case study of the Michigan Department of Corrections. A review
of its overall mission and administrative structure, with an addendum regarding
health care is, therefore, necessary background, given the unusual nature of this
setting for dental healthcare delivery. Information on the geographic distribution
of correctional facilities and inmate populations within the MDOC are especially
important to the upcoming discussion of the research methodology used in this
study, particularly its sample design.

Mission Statement - MDOC

The Mission Statement of the Michigan Department of Corrections
(MDOC) is as follows:
The Department enhances public safety by recommending sanctions to the
courts and, as directed by die courts, carrying out the sentences given to
convicted adult felons in a humane, cost-efficient manner which is consis
tent with sound correctional principles and constitutional standards.
(MDOC, 1994a, p. 1)
The MDOC’s obligation in providing necessary health care to prisoners in its cus
tody includes seeing that adequate medical/surgical, dental and mental health care
is provided. To that end, the Standards of the American Correctional Association
(1991) were adopted by Michigan and all of its agents. These Standards specify
58
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a commitment must be made to cost-effective, comprehensive health care charac
terized by high quality services, unrestricted access to required care and documentable continuity of care.

Security Levels

The inmate population of correctional departments is segmented by secur
ity classifications. These are based on the level of physical restraint determined
necessary to reduce escape risk, called the "confinement level", and the level of
physical restraint necessary to maintain good institutional order and to protect
prisoners and staff from harm, called the "management level". This results in six
security classifications. These are, in ascending order of severity: camps, mini
mum security, medium security, close security, maximum security and administra
tive segregation. Different correctional facilities around the State of Michigan are
assigned differing security levels of inmates. Some facilities are assigned only one
type of security level, while others are assigned multiple levels of security classifi
cations.

Geography

The geographic distribution of MDOC facilities, by Region, is included as
Figure 1. The four Regions are: the Northern Region, the Western Region, the
Central Region and the Eastern Region.

Additionally, facilities within the

MDOC are assigned facility acronyms, which are included as Appendix A
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Geographic Distribution of MDOC Facilities by Region.
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Administrative Structure

The Dental Division of the Michigan Department of Corrections is one of
several health care disciplines that is represented in the organizational structure
of the Department. Administratively, the MDOC is divided into four regions (see
Figure 1). Each region has a separate administrative authority that answers to the
Central Office in Lansing. The primary health care authority for each Region is
the Regional Health Care Administrator. The State Correctional Health Care
Administrator answers directly to a Deputy Director of the MDOC, who in turn
answers directly to the Director of Corrections.
The Regional Health Care Administrator is responsible for direct line
supervision of the Regional Directors for nursing, medicine, dentistry, psychology
and pharmacy. The Regional Dental Director, then, supervises a series of clinics,
most of which have one dentist, one dental assistant and the part time services of
a dental hygienist.

Dental Services Delivery

All inmates entering the MDOC receive a dental screening. But subse
quent treatment is received only upon request. The Dental Division of the Michi
gan Department of Corrections provides fillings, extractions, root canal treat
ments, prosthetics (full and partial dentures) and cleanings. However, this care
is prioritized. Emergency services, such as fractures, swelling and toothaches, are
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recognized as more urgent than routine care needs and therefore are scheduled
immediately into clinics. Routine dental care needs, such as the repair of incipi
ent decay and cleanings, are provided to inmates on a first-come, first serve basis.
Waiting lists are created for routine services, and inmates are scheduled into
clinics in the order that their names appear on these lists. Hence, access to den
tal care is dependent upon the severity of the inmate’s problem, with emergency
needs being given priority over non-emergency needs.
The policies and procedures which describe dental services in the MDOC
are modeled after the scope of services in the Medicaid guidelines administered
under the auspices of the Michigan Department of Social Services. There are dif
ferences between these two Departments as to the scope of services offered, but
not as to the eligibility of inmates to receive care. All inmates are not only eligi
ble for care, but also are legally entitled to it, because they are considered wards
of the State.

Dental Staffing

As a rule, one dentist and one dental assistant are assigned to each correc
tional facility. Each of the dental hygienists, who provide cleanings to inmates,
is responsible for two or three institutions. The exception to this rule is maximum
security and predominantly administrative segregation institutions. Because move
ment is so restricted in these institutions and their populations are smaller, only
half-time dental coverage is provided. In Table 15, the dispersion of dental
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Table 15
MDOC Dental Staffing by
Inmate Population
Regions\
State

No.
In
mates

No.
Fa
cili
ties

No.
Den
tists
(DDS)

No.
Den
tal
Aides

No.
Dental
Hygien
ists
(RDH)

No.
In
mates:
DDS

No.
In
mates:
RDH

Central

8192

7

10.7

12.5

5

765.6

1638.4

Eastern

7361

8

7.5

7.5

4.5

981.5

1635.8

Northern

6450

9

7.5

8.5

4.5

860.0

1433.3

Western

9913

10

9

10

5

1101.4

1982.6

State of
Michigan

31,916

34

34.7

38.5

19

919.8

1679.8

staffing, in terms of full-time equivalents (FTE) for thirty-four MDOC institutions
is presented. These totals only represent institutions which house male, non
camp, non-psychiatric center, non-reception center inmates.

Cost of Dental Services

The cost of providing dental care to inmates will always be greater than the
cost of providing the same service in a community setting. This is because of the
limitations of inmate movements throughout the clinic day and the tremendous
amount of staff time used for safety and security concerns, instead of the provi
sion of dentistry. Additionally, the inmate population has incentives to overuse
the health care system. For example, a visit to the dental clinic can get an inmate
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out of a work detail, or even punitive segrgation. In a draft by Health Manage
m ent Associates, it stated, "All correctional staff face the constant tension
between the need to ensure that prisoners have adequate access to health care,
while at the same time limiting unnecessary use of the health care system" (Ellis,
1996, p. 13). Further, inmates are quick to sue, which makes health care providers
in the correctional setting more likely to err on the side of treatment, rather than
non-treatment. Hence, costs are higher.
The historical costs of providing dental services to inmates within the
MDOC, as a percentage of the total health care Regional budget, is not available
for Regions outside of the Western Region. This is because until recently, other
Regions did not have a Financial Analyst position, as did the Western Region, to
track and segment health care expenditures. Currently, each Region does have
a Financial Analyst position, but dental costs, along with other health care disci
plines, are not factored out of the total Regional health care budget. Therefore,
information provided in this section is unfortunately limited to that of the
W estern Region, which makes comparisons Statewide impossible. However, this
data will give the reader a flavor of the costs of providing dental services in at
least a section of the State’s correctional setting.
Table 16 breaks expenditures down into three categories: (1) Personnel
expenditures, which is inclusive of salary and wages, annual and sick time usage,
overtime, longevity payments, health care insurances, social security and other
retirement costs; (2) Services/Supplies expenditures, which is inclusive of non-
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Table 16
Dental Expenditures - Western Region MDOC
FY 91-92

FY 92-93

FY 93-94

FY 94-95

Demographics
-Facilities
-Inmate
Population

7
6,837

7
6,823

7
6,674

10
9,913

Dental Expenditures
-Personnel

$1,049,650

$1,086,367

1,053,012

$1,664,539

-Services/
Supplies

$51,175

$46,429

$79,102

$148,757

-Equipment

$0

$652

$3,505

$17,829

Total

$1,100,825

$1,133,448

$1,135,619

$1,831,125

Cost/Inmate

$161.01

$166.12

$170.16

$184.72

-compiled from Ionia Clinical Complex Expenditure Reports

personnel related costs associated with providing dental services, i.e., travel costs,
clothing allowances, education costs and equipment repairs, dental, medical and
office supply costs; and (3) Equipment expenditures, which is inclusive of all new
equipment purchased for the dental clinics. Per capita costs are also given.
From Table 16, it is clear that the majority of costs in the provision of den
tal care to inmates in this setting are personnel costs. Dental care is labor inten
sive, with respect to all other costs.
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CHAPTER IV
RESEARCH METHODOLOGY

Overview of the Research Design

The purpose of this research was to document the amount of dental dis
ease of male inmates in the Michigan Department of Corrections (MDOC) and
to use this information to formulate policy for the delivery of dental services in
Michigan and possibly other state prison systems. This study postulated that ser
vice delivery must accommodate existing needs to be effective. This was an
exploratory study using survey research methods.
The sample in this study was designed to be representative of the Michigan
Department of Corrections (MDOC) male inmate population. Therefore, the
sampling frame might have been all male inmates in the Michigan Department
of Corrections. However, some inmates, such as those in camps or in the psychia
tric centers, were not representative of all the other inmates in the system. For
example, inmates going to camps are screened for dental urgencies prior to admit
tance into the camp program and may be denied entrance into this program based
on the amount of their dental disease. And, because of the camp setting, the pro
vision of dental services is limited. Similarly, inmates in the psychiatric centers
do not comply with the requirements for oral hygiene. Inclusion of the camp
66
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population would, nonetheless, cause slightly lower estimates of need because of
their pre-screened health, while inclusion of the psychiatric population would
inflate the estimate of need. Consequently, exclusion of these sub-groups of the
state inmate population controls known directional bias.

Only male inmates

assigned to minimum security through administrative segregation custody levels
were eligible for inclusion in this study. The unit of analysis in this study is the
individual inmate.
The research begins with an assessment of dental disease within the
MDOC. This portion of the study was a descriptive survey. The assessment of
the amount of dental disease was performed through the measurement of decay
rates, using the DMFT Index, and periodontal disease, using the Periodontal
Screening and Recording System (PSR). Afterwards, an analysis of the MDOC
dental delivery system was performed based on its ability to treat the amount of
dental disease that was previously assessed. The disease/delivery comparison
focused on assigning relative value units to the dental services needed to treat the
inmate’s dental disease. This assignment allowed an estimation of the amount of
dental staff time necessary to treat the assessed level of disease. These data were
then evaluated with respect to whether the existing structure of the dental delivery
system, as designed, can accommodate the level of disease found in the inmate
population. The analysis of the MDOC delivery system was exploratory in design.
Recommendations involving the delivery of dental services are presented in
Chapter V.
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Ethical Considerations

Because inmates belong to a special class of human subjects, their rights
must be particularly protected. The direct beneficiary of this research is the
inmate, because this study seeks to improve the delivery of their dental care. This
research has taken measures to insure inmate anonymity. The researcher was
blind to the identity of the study’s participants. Additionally, data collected in this
research was the by-product of an examination procedure routinely performed
within the MDOC Dental Division. The participants were not subjected to any
procedure that is outside of their customary treatment within the Department.
Universal precautions, which are routinely used to protect the inmate and exa
miner from bacterial and viral contamination, are the standard of care within the
MDOC, and were used during the gathering of data. These precautions included
the autoclaving of all instruments used to treat inmates and the disinfection of all
operative surfaces, such as chairs, units and countertops, between patients. More
over, dental staff wore gloves, which were changed between patients, masks,
gowns and protective eyewear, to reduce the potential for the iatrogenic spread
of contagion.
For these reasons, no consent form was sought from individual inmate par
ticipants. However, permission to perform the study was obtained prior to the
collection of any data from the Michigan Department of Corrections (July 7,
1995) and the Western Michigan University Human Subjects Institutional Review
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Board (October 20, 1995).

Method

Inmates in the MDOC have annual health screenings which include a den
tal examination. The assessment of dental disease in this study was the by-pro
duct of this examination procedure which is routinely performed by MDOC den
tists. This annual examination entails a visual examination of the hard and soft
tissues of the inmate’s mouth, which includes a charting of the decayed, missing
and filled teeth, the periodontal status and the resulting development of a treat
ment plan which prioritizes needed care. The dentist examiners, all of whom
were employed by the Michigan Department of Corrections, utilize reflected light,
mouth mirrors, dental probes and appropriate dental radiographs to perform this
examination. To categorize the information obtained from this examination for
the study, the Decayed-Missing-Filled Index (DMFT) was used to summarize the
number of decayed, missing and filled teeth that had been diagnosed during the
examination procedure and the Periodontal Screening and Recording System
(PSR) was used to summarize the amount of diagnosed periodontal disease.

Sampling

The sample design of this research was a three-stage, area probability sam
ple of male inmates in the Michigan Departm ent of Corrections. The first stage
consisted of cluster sampling institutions within the MDOC. The second stage
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consisted of creating a proportionate stratified random sample of the resultant
institutions by custody level and the third stage was a systematic random sampling
of individual inmates using alphabetically ordered institutional lock sheets as the
population list for drawing the sample in institutions. Sample size was determined
using the formula:

2
n = pq (z/e) , where
n = sample size
p = probability of dental disease
q = probability of no dental disease
z = level of significance
s.e = tolerable error (Meier and Brudney, 1987,
p. 173)
This study was designed with a 5% tolerable error and a .05 level of signifi
cance (z = 1.96). The probability of having dental disease was assessed from
Barnes et al. (1988) of the number of inmates needing at least a one-surface fill
ing, 81 percent. This measure of dental disease was consistent with Greenberg
et al. (1977) which used the one-surface filling as the basis for calculating all
other RVU’s. Consequently, for the purpose of calculating the total sample size,
the amount of inmates with some form of dental disease was estimated at 80%.
Hence:
2
n = (,8)(.2) x (1.96/.05)
n = 245.86 or 250 inmates
The sampling frame in this study was the institutionalized male inmate
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population of the Michigan Department of Corrections, excluding camp and psy
chiatric inmates. The population total was 31,916 male inmates. The sampling
fraction then became 1:128. Varying this ratio to 20:2560, to accommodate the
first stage cluster sampling, produced the following institutional clusters:
MBP
KTF
DRF
TCF

HVM
SMI
SMN
STF

URF
MTU
ICF
MTF

LRF

Accordingly, 20 inmates would be selected from each of the above thirteen insti
tutions. The selected institutions were then stratified according to security levels,
then, proportioned with respect to security level and the institutional population
size to give end-stage sample sizes per security level and institution, as shown in
Table 17. Systematic random sampling, from institutional lock-sheets, was then
used to select individual inmates from the different security classifications in each
institution. These lock-sheets list inmates residing at institutions sequentially in
alphabetical order. Further, they discriminate between differing security classifi
cations at the same institution by listing the housing unit within the institution
were different security classifications of inmates lock. For example, at Ionia Max
imum Security Facility administrative segregation inmates lock in Housing Units
1 - 5 and the medium security inmates lock in Housing Units 6 and 7.

Data Collection

Information was collected in this study from a review of examinations
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Table 17
Sample Size per Institution and Security Level
Minimum
MBP

Close

8

KTF
URF

Medium

Maximum
9

Ad.Seg.

Total

3

20

20
3

TCF

20

13

3

16

4

1

20
20

HVM

18

2

20

SMI

18

2

20

SMN

20

STF

20

DRF

2

MTU

20
20

12

6

20

ICF

20

8

12

MTF

20

LRF

2

12

6

55

121

55

TOTAL

20

20
20
20

9

20

260

performed on inmates as part of their annual health screening and a review of
radiographs taken at that time. An individual data collection sheet was developed
for the collection of information obtained from the inmate’s dental examination,
which was completed by the participating facility dentists. The first section of the
form gathered demographic information on five variables from the inmate’s file.
This section included information as to the correctional facility in which the
inmate was located and the inmate’s age, race, security level and length of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

incarceration. The second section of the data collection sheet gathered informa
tion as to the amount of dental disease. The dental disease section of the data
collection sheet had four variables. These included the number of decayed, miss
ing and filled teeth found by the dentist on their clinical examination and the per
iodontal status of the inmate as defined by the Periodontal Screening and Record
ing Index (PSR). The third and last section of the data collection sheet was the
dental treatm ent needs section. It had 43 total variables that were arranged into
six primary categories of amalgams, resins, extractions, endodontics (root canals),
prosthetics and hygiene. It gathered information on the inmate’s dental treatm ent
need by breaking down the treatment plan that had been done by the facility den
tist. Treatm ent plans were broken down by the specific dental service the inmate
needed, i.e., amalgam or resin fillings, extractions, root canals, partials or full den
tures and routine or extensive cleanings.
The data collection sheet then further classified these services as to the pri
ority of their need, i.e., whether the service was an emergency, urgency or routine
need. An emergency need was defined as a service that should be performed
immediately, or the health of the inmate would be adversely affected. Urgent
needs were services that could be performed within six months without otherwise
affecting the health of the inmate and routine needs were services that could be
performed in a time frame that extended past six months. The data collection
survey sheet provided a completely anonymous individual record of the inmate’s
oral health and dental treatment needs and is included as Appendix B.
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After the institutions were chosen and their security levels stratified, as
indicated in Table 17, the dentists who provided services to inmates in these facili
ties were contacted and informed about this study. At this point, this researcher
visited these dentists at their respective dental clinics. A t these meetings, the
facility dentists were given information which introduced them to the survey,
including the reasons for its importance. The data collection sheet was then
explained to these facility dentists, as was an explanation of the method that was
to be used in recording data on the data collection sheets. From the criteria
listed above on decayed, missing and filled teeth and periodontal status, the facil
ity dentists and this researcher reviewed the diagnoses of dental disease. Trial
data collection sheets were filled out and comparisons made between the facility
dentist and this researcher to insure that the facility dentist understood the use
of the data collection sheet. The dentists were then informed as to the number
and security level type of inmates that were to be surveyed at their institutions
and were given information on the technique of systematic random sampling,
which the dentists would use to select the individual inmate sample. In order to
obtain inmate anonymity for the study, this researcher chose only the starting
point to be used in the systematic random sampling. The facility dentist was
instructed to retrieve the inmate name that corresponded to the respective inter
val from the institutional lock-sheet and pull those records for review. Where
information could not be collected on a inmate because of parole, transfer or
other circumstances, it was recorded as missing data. Data collection sheets were
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then delivered to the institutional dentists located at the facilities listed in Table
17.
After the facility dentists reviewed the inmate records and completed all
of the data collection sheets for their sample, these sheets were returned to this
researcher. The returned sheets were devoid of any information that could iden
tify the inmate. Thirty of the data collection sheets were returned with radio
graphs that were taken as part of the routine dental examination that was per
formed. These radiographs were in numbered coin envelopes and were examined
anonymously and retrospectively by this researcher to determine examiner reliabil
ity by comparing the returned findings on the accompanying data collection sheet
to a review of the attached radiographs by this researcher. After review, these
radiographs were returned to the facility dentist.

Analysis of Data

The information obtained from the returned data collection sheets were
then entered into an SPSS statistical program and analyzed. Analysis of the level
of existing dental disease was descriptive, with respect to the demographics of the
sampled population and the amount of disease. The number of decayed, missing
and filled teeth and the periodontal status of inmates was analyzed and organized
using sample means, standard deviations and frequency distributions, according
to age groups, race, level of security and years of incarceration. Differences with
respect to age, race, level of security and years of incarceration were examined
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using chi-square, analysis of variance procedures and the Scheffe multiple
comparison test.
After the amount of dental disease within the MDOC inmate population
had been defined, treatment needs were then analyzed using descriptive statistics,
according to age, race, level of security and years of incarceration. Differences
between treatm ent needs were evaluated using analysis of variance procedures
and the Scheffe multiple comparison test.
Analysis of the dental delivery system within the MDOC next occured by
comparing the reported dental treatment needs of inmates, across emergent,
urgent and routine levels of need, with the ability of the MDOC dental delivery
system to meet these needs. This comparison is similar to the analysis performed
by Barnes et al. in the Texas Department of Corrections (1988) and forms a
needs-based analysis of the current dental delivery system.
As will be recalled from the data collection sheet, each inmate examination
in the disease assessment portion of the current study not only listed the amount
of existing disease, but also the amount of the various dental procedures needed
to treat the amount of diagnosed disease in each inmate. Further, the need for
fillings, extractions, dentures, root canal work or cleaning procedures were classi
fied as to whether these needed procedures were emergency based, urgency based
or, routine based. If no dental procedure was needed in a specific category, it
was left blank on the survey sheet (see Appendix B).
For example, reporting that a patient had three decayed teeth does not ref
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erence the treatment needed and hence, the clinic time needed, to repair those
teeth. The patient might need two 2-surface fillings and an extraction or three
extractions to complete treatment. However, each has different time require
ments to complete the procedure. The itemization of the needed amount and
type of dental treatment procedures were summed, averaged and converted into
treatm ent minutes, by using the relative value units used by the MDOC on Form
CHJ-533 (1988). As these units are time based in the MDOC (p.56), they may
be summed across all patient examinations to indicate the total time it would take
to treat the amount of diagnosed dental disease.
For example, if the arithmetic mean of the study demonstrated that the
average inmate in the population required .9 routine one surface amalgam restor
ations, this would indicate that 28,724.40 (31,916 x .9) restorations of this type
were needed to treat the institutionalized male, non-camp, non-psychiatric popula
tion within the MDOC. The relative time value attributed to this procedure by
the M DOC is 15 minutes. Therefore, 430,860 staff minutes (28,724 x 15), or
7,181 staff hours, would be required to m eet the inmate population’s need for
routine one surface amalgam restorations. Similarly, all dental procedures were
tallied to produce their corresponding staff time requirements.
This amount of time was then be compared to the existing availability of
staff and clinic time, using the data in Table 15, to determine the portion of the
need that can be met and at what treatm ent level (emergency, urgent or routine).
The resources needed to meet inmate need were based on the presence of dental
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clinics and dental staff in the varying institutions. As all MDOC correctional
facilities possess dental clinics, staffing and the hours of clinic availability became
the primary determinants to meet the inmate’s dental need. However, there is a
segregation of responsibilities between dentists and hygienists, particularly with
respect to prioritizing care into emergency, urgent and routine care needs. Dental
hygienists are predominantly routine care providers. For example, it is infrequent
that an inmate requires an emergency cleaning. As dentists may clean teeth, but
rarely do so in the MDOC, their availability to impact the inmate’s hygiene needs
are minimal. Therefore, for the purpose of analyzing the capacity of the MDOC
system to m eet existing dental needs, particularly with respect to prioritization,
dentists and dental hygienists are separated in this evaluation.
Table 15 demonstrates the number of existing dental positions in the
MDOC. Most of these positions are filled. Each dentist and hygienist works an
eight hour day, of which 6.5 hours are available to treat patients. This is because
from the hours of 11:00 AM to approximately 12:30 PM the prisons take inmate
counts and feed prisoners lunch; hence, inmates are not available for treatm ent
at these times. Therefore, the availability of dental staff per week was:

34.7 dentists x (6.5)(5) hours/week = 1127.8 dentist hrs/week
19.00 hygienists x (6.5)(5) hours/week = 617.50 hygiene hrs/week

A comparison of the needed staff time requirements, across the three pri
oritization levels (emergent, urgent and routine), was then approached with
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respect to different dental services and the actual availability of dental staff within
the MDOC. These comparisons across prioritization levels were then used to
assess a needs-based delivery system. The answer to this question was accom
plished with a case-study method that systematically reviewed the operational vari
ables of dental delivery.

This assessment reviewed delivery with respect to

improving the availability of staff, clinic time, modifying disease rates or changing
the availability of the menu of services to allow for greater distribution of dental
services among inmates, given a static amount of resources.
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CHAPTER V
FINDINGS

Introduction

This chapter is divided into three sections based on demographics, the
measurement of dental disease and a description of inmate treatment needs. The
demographic section will characterize the study sample by age, race, security level
and length of incarceration, as compared to the MDOC male, non-camp, non
psychiatric institutionalized population. The disease measurement section will
summarize the amount of dental disease found in the inmate sample using the
DMFT Index, which examines caries experience, through counting the number of
decayed, missing and filled teeth in each patient. This chapter also examines peri
odontal findings using the PSR Index. Both the DMFT and periodontal findings
are analyzed by age, race, security level and years of incarceration. Lastly, the
treatment needs section will outline the amount of varying dental treatm ent
needed by the MDOC population. A comparison will subsequently be made in
this section between the amount of dental treatm ent needed by the inmate popu
lation and the availability of dental staffing to satisfy these treatment needs.

80

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

81
Time Frame

The data from this research was collected from November, 1995 through
March, 1996 and consisted of information from 251 randomly selected, male
inmates from thirteen correctional institutions. Information could not be col
lected on nine of the 260 originally selected inmates because of parole or transfer.
The sample included inmates from minimum, medium, close, maximum and
administrative segregation security levels.

Examiner Reliability

Thirteen facility dentists collected data for this study. The reliability of this
data was obtained from a comparison of 30 randomly selected data collection
sheets and a radiographic review of those sheets by this researcher. Additionally,
analysis of variance and multiple comparison procedures were used to determine
inter-examiner variation between sets of data from each institution. This analysis
showed there were no significant differences, with respect to the disease or need
data, between institutional reporting groups at the .05 level. The kappa statistic,
which measures agreement between examiners in excess of that due strictly to
chance, was used to compare the percentages of observed versus expected agree
ment between this sample of 30 data collection sheets and this researcher (the
reference examiner). Values of kappa range from 0-1; probabilities greater than
.5 are considered evidence of adequate examiner reliability (Cohen, 1960).
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Interexaminer reliability estimates between the reference examiner and the
survey examiners were excellent with respect to the numbers of decayed, missing
and filled teeth. Kappa statistics ranged between .81 for decayed teeth, .96 for
missing teeth and 1.00 for filled teeth. Differences between examiners on teeth
being called, filled or missing were rare. Also rare were inconsistencies of a tooth
having one call as missing and one as decayed or of a tooth having one call as
filled and one call as missing. Differences between examiners with respect to
decayed teeth were also infrequent and were confined to decay on the occlusal
surface, as opposed to between the teeth. Larger differences in agreement, how
ever, were found between examiners with respect to whether need was emergent,
urgent or routine. The kappa statistic corresponding to agreement between exa
miners on the level of need was .58. The main difference in agreement here was
between teeth diagnosed as having an emergent need and teeth diagnosed as hav
ing an urgent need.

Demographics

Among the 251 inmates surveyed, 90 were White (35.9%), 150 were Black
(59.8%), and 11 were classified as "other" (4.4%). The "other" classification was
comprised of 9 Hispanics (3.6%), 1 Asian (.4%), and 1 American Indian (.4%).
The mean age of the study’s population was 33.1 years, while the mean age of the
state’s male institutionalized population was 33.0. The average length of incarcer
ation of the sample population was 6.4 years, as compared to 4.5 years for the
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state’s institutionalized population. This average for the population, however,
excludes life sentences from its calculation, while the sample does not. White
males comprise 41% of the state’s institutionalized population and 36% of the
sample population. Black males comprise 56% of the state’s institutionalized
population and 60% of the sample population, while the "others" race category
comprised 3% of the state’s institutionalized population and 4% of the sample
population. A comparison of the sample and the overall institutionalized male
MDOC population, with respect to race and age, is included as Table 18. Chisquare analysis indicated no statistically significant differences between the study
sample and the institutionalized population based on age and racial distribution.
Due to the small number of inmates in the "Other" category, statistical differences
were not calculated for this group.
Table 19 is a comparison of the study sample to the MDOC institutional
ized male population by security level (Michigan Departm ent of Corrections,
1995). No significant difference was found between the two groups (p=.16).
Medium security inmates form the largest percentage of inmates in the MDOC,
while maximum security inmates comprised the smallest.
The years of incarceration of the sample generally increased with security
level. The mean years of incarceration and the corresponding standard deviation
for minimum, medium, close, maximum and administrative segregation inmates,
respectively, was 5.2 (4.90) years, 5.6 (4.7) years, 7.3 (5.2) years, 11.3 (7.5) years
and 9.5 (6.6) years. The mean years of incarceration by security level for the
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Table 18
Comparison of Characteristics of the Study Subjects and the
Institutionalized State Male Inmate Population, July, 1995

Characteristic

Studv Subiects
n
%

Total
251
Age*
6
<20
20-29
95
30-39
92
40-49
40
50+
18
Race
White**
2
<20
20-29
29
30-39
30
40-49
20
9
50+
Total
90
Black***
4
<20
20-29
62
30-39
56
40-49
19
9
50+
Total
150
Other
<20
0
20-29
4
30-39
6
40-49
1
50+
0
Total
11
Average Age in Years
Time Served in Years (mean)

100

Institutionalized State
Male Inmate Population
N
%
31,916

100

2.4
37.8
36.7
15.9
7.2

1,058
11,956
11,145
5,629
2,128

3.31
37.46
34.92
17.64
6.67

.8
11.5
12.0
8.0
3.6
35.9

362
4,104
4,739
2,513
1,334
13,052

1.13
12.86
14.85
7.87
4.18
40.89

1.6
24.7
22.3
7.6
3.6
59.8

651
7,505
6,117
2,958
734
17,965

2.04
23.51
19.17
9.27
2.30
56.29

45
347
289
158
60
899

.14
1.09
.91
.50
.19
2.83
33.0
4.5

0.0
1.6
2.4
.4
0.0
4.4
33.14
6.4

* Chi-Square = 1.37, p=.84 (not significant)
** Chi-Square = 2.20, p=.69 (not significant)
*** Chi-Square = 4.27, p=.37 (not significant)
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Table 19
Comparison of Study Sample to MDOC Male
Population by Security Level

Study Subjects
Security Level

n

%

100

MDOC Male
Institutionalized
Population
N
%

100

Total

251

Minimum
Medium
Close
Maximum
Administrative
Segregation

49
120
55
9

19.5
47.8
21.9
3.6

23.5
50.3
17.4
3.6

18

7.2

5.2

31,916

Chi-Square = 6.65, P=.16 (not significant)

state’s institutionalized population is too variable to estimate, as transfers in and
out of the higher levels of security depend primarily on inmate behavior. There
fore, chi-square is not provided for length of incarcaration.
Analysis of variance indicates that differences exist between security levels
and the years of inmate incarceration (p=.0002). The Scheffe’ multiple compari
son procedure identifies these differences to be between the maximum/minimum
and maximum/medium security classifications (p=.05).
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Disease Measurement

The means and standard deviations for the number of decayed, missing
and filled teeth for the sampled inmates, according to age and race, are indicated
in Table 20. Sixteen inmates were completely without teeth or edentulous (6.4%)
and one inmate had a DMFT score of zero. All were included in the analysis.
The mean numbers of decayed, missing and filled teeth for all ages were 2.5, 6.4
and 6.3, respectively. The overall DMFT score was 15.2. There was a larger
number of decayed teeth for blacks as opposed to the "others" category, but this
was only significant at the p=.08 level. No other significant differences were
found between age groups or races with respect to the number of decayed teeth.
As age increased, there was a significant increase (p<.0005) in the number of
missing teeth. No significant differences were found in the number of missing
teeth between races. The number of filled teeth decreased between the age
groups of 18-34 years and 45+ years (p<.05), and also decreased between the age
groups of 35-44 and 45+ (p<.05). The composite DMFT score increased with
successive age groups (p<.0005), with whites having higher DMFT scores than
blacks in the 18-34 age group (p<.05).
The distribution of the DM FT index by security levels is shown in Table
21. Oneway ANOVA using the Scheffe multiple comparison procedure found no
significant differences between the number of decayed, missing or filled teeth and
the level of inmate security. There was also no significant difference in the
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Table 20
Mean Decayed (D), Missing (M), Filled (F) Teeth, Their Sum
(DMFT) and Standard Deviation (SD) by Age and Race

n

D(SD)

M(SD)*

F(SD)**

DMFT(SD)***

251

2.51 (3.12)

6.35 (7.88)

6.34 (4.64)

15.20 (8.13)

Ages: 18-34
47
White
Black
102
Other
6
Total
155

2.85
2.26
3.17
2.48

(3.34)
(2.56)
(2.99)
(2.83)

3.08
2.73
1.83
2.80

(2.66)
(2.38)
(1.72)
(2.45)

7.04
5.82
7.17
6.25

(4.03)
(4.16)
(2.79)
(4.10)

12.98
10.81
12.16
11.52

(6.30)
(5.69)
(5.03)
(5.91)

Ages: 35-44
White
Black
Other
Total

26
32
5
63

3.19
2.25
4.20
2.79

(4.63)
(2.39)
(5.12)
(3.69)

7.42
9.81
7.60
8.65

(5.13)
(7.92)
(6.62)
(6.80)

8.46
7.44
6.80
7.80

(5.63)
(4.68)
(4.60)
(5.04)

19.07
19.50
18.60
19.25

(6.66)
(7.01)
(11.06)
(7.10)

Ages: 45+
White
Black
Other
Total

17
16
0
33

2.35 (4.21)
1.81 (2.04)

19.29 (12.85)
17.87 (11.07)

4.06 (6.44)
3.94 (3.86)

25.71 (8.27)
23.62 (7.21)

2.09 (3.30)

18.61 (11.86)

4.00 (5.26)

24.70 (7.73)

Total

*
**

p<.0005 for difference between age groups
p<.05 for difference between age groups 18-34 and 45+
p<.05 for difference between age groups 35-44 and 45+
*** p<.0005 for differences between age groups

composite DM FT Index between security levels.
Table 22 shows the distribution of the DM FT index by years of incarcera
tion. Care should be taken in forming conclusions regarding their relationship,
as years of incarceration will co-vary with age. For example, in the NHANES
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Table 21
Mean Decayed (D), Missing (M), Filled (F) Teeth, Their Sum
(DMFT) and Standard Deviations (SD) by Security Level

n

D(SD)

M(SD)

F(SD)

DMFT(SD)

Total

251

2.51(3.12)

6.35 (7.88)

5.86 (4.64)

15.20 (8.13)

Minimum
Medium
Close
Maximum
Ad.Seg.

49
120
55
9
18

2.22
2.44
3.04
3.78
1.44

8.43
5.97
5.78
3.11
6.56

(3.40)
(3.32)
(2.46)
(3.93)
(1.92)

(10.04) 5.86 (4.64)
6.03 (4.62)
(8.02)
6.56 (4.84)
(5.05)
(2.15) 10.22 (2.73)
(8.73)
7.11 (4.23)

16.51
14.44
15.38
17.11
15.11

(8.87)
(8.31)
(7.43)
(2.62)
(8.72)

study (1979), decay peaked in the 18-24 year range but declined afterwards. As
inmates are incarcerated longer, they get older; consequently, effects attributable
to either of these conditions may be confounded. Analysis of covariance of this
relationship, using age as the covariate, showed age to have a significant inter
action effect with respect to the number of missing teeth (pc.001) and the com
posite DM FT Index (p<.0005). Therefore, no hypothesis testing will be done
with respect to the number of missing teeth or the DM FT Index, as they are both
affected jointly by age and the years of incarceration.
Oneway ANOVA using the Scheffe multiple comparison procedure
revealed there was a significantly higher number of decayed teeth among those
inmates incarcerated between 0 - 2 years and those incarcerated 10.5 - 30 years
(p<.05). ANOVA also found a significant difference between the number of
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Table 22
Mean Decayed (D), Missing (M), and Filled (F) Teeth
Their Sum (DMFT) and Standard Deviation by
Years of Incarceration

Years
Incarcerated

n

0-2
2.1-3.8
4-6
6.1-10
10.5-30

59
42
50
51
49

D(SD)*

3.58
1.71
2.62
2.74
1.53

(4.29)
(2.60)
(2.60)
(3.07)
(1.73)

M(SD)

5.39
5.36
4.58
6.18
10.37

(7.46)
(8.20)
(5.35)
(7.54)
(9.43)

F(SD)**

4.80
5.79
6.76
7.39
7.13

(3.68)
(4.68)
(5.69)
(4.09)
(4.59)

DMFT(SD)

13.76
12.86
13.96
16.31
19.02

(7.92)
(8.96)
(7.45)
(7.50)
(7.69)

* p=.01 for difference between 0-2 years and 10.5-30 years incarceration
** p=.01 for difference between the number of filled teeth and the years of
incarceration

filled teeth and the years of incarceration (p=.01), but the Scheffe multiple com
parison procedure did not find any of the differences between the given years of
incarceration categories to be significant amongst themselves at the p<.05 level.

Periodontal Disease

The number and percentages of sextants demonstrating varying levels of
PSR scores, by age and race, are described in Table 23. Chi-square analysis sug
gests there is a relationship between age and the level of periodontal disease in
the sampled inmates (p<.0005). However, care must be taken here to recognize
that the identification of a relationship through chi-square analysis does not
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Table 23
Periodontal Status: Number and Percentage
of PSR Sextants by Age and Race

N

Bleeding <3ram Visible
Normal
Bone Loss
Calculus
(PSR=0)
(PSR=1)
(PSR=2)
n
n
n
%
%
%

3.5-5.5mm
Bone Loss
(PSR=3)
n
%

>5.5mm
Bone Loss
(PSR=4)
n
%

Age Group:*
18-34 930
35-44 347
45+
108

153
32
6

16.5
9.2
5.6

292
52
8

31.4
14.9
7.4

232
76
28

24.9
21.9
25.9

185
139
33

19.9
40.1
30.6

68
48
33

7.3
13.8
30.6

Race:* #
White 481
Black 838
Other
66

85
91
15

17.7
10.9
22.7

128
211
13

26.6
25.2
19.7

121
196
19

25.2
23.4
28.8

89
257
11

18.5
30.7
16.7

58
83
8

12.1
9.9
12.1

191

13.8

352

25.4

336

24.3

357

25.8

149

10.8

All

1385

*

Chi-Square = 151.11, df=8, significant at p<.0005 for relationship between
age and PSR score
** Chi-Square = 37.49, df=8, significant at p<.0005 for relationship between
race and PSR scores

connote causality. The age group demonstrating the best periodontal health, as
measured by the number of sextants with a PSR score equal to zero, was the 1834 group. Additionally, younger age groups were seen to have less moderate and
severe bone loss than older age groups. The most advanced periodontal disease,
as measured by the number of sextants with a PSR score equal to four, was ob
served in the age group 45 years and older.
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Chi-square analysis also suggests a relationship between race and the level
of periodontal disease (p<.0005). Whites and the "other" category differed from
blacks in having a higher percentage of sextants diagnosed as normal, as indicated
by a FSR score of zero. Blacks had a higher percentage of sextants than whites
diagnosed with moderate periodontal disease, or a PSR score of three.
Table 24 is a comparison of PSR scores with the level of security. A rela
tionship exists between these variables (p<.0005). Again, causality cannot be
assumed. In fact, the lambda statistic, which tells the reduction in error in pre
dicting the dependent variable, when the independent variable is known, is only
.07. This means the level of security is of little help in predicting what the PSR

Table 24
Number and Percentage of PSR Sextants by Security Level

Bleeding <3mm Visible
Normal Bone Loss
Calculus
(PSR=0) (PSR=1)
(PSR=2)
%
n
n %
n
%

3.5-5.5mm
> 5.5mm
Bone Loss Bone Loss
(PSR=3)
(PSR=4)
n
n
%
%

Security
Level*

N

Minimum
Medium
Close
Maximum
Ad.Seg.

248
665
321
54
97

40 16.1 76
103 15.5 189
31 9.7 51
0 0
4
17 17.5 32

30.7
28.4
15.9
7.4
33.0

50
144
119
13
10

20.2
21.7
37.1
24.1
10.3

48
159
103
17
30

19.4
23.9
32.1
31.5
30.9

34
70
17
20
8

13.7
10.5
5.3
37.0
8.3

1385

191 13.8 352

25.4

336

24.3

357

25.8

149

10.8

All

*

Chi-square = 161.45, df=16, significant at the p<.0005 for relationship
between level of security and PSR scores
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scores will be.

Comparison of Present Findings to Other Studies

In order to place the present findings in context, they are compared here
to the findings of other dental disease studies, both inside and outside of the cor
rectional setting. However, there are inherent drawbacks in making such compar
isons. The most severe drawback stems from the degree to which the samples
from the other studies are representative of the present study. Inmates come
from an institutionalized environment, while adults employed in the civilian labor
force, for example, do not. This generates selection bias with respect to various
sampling factors such as income, employment and geographic location. Another
drawback is the lack of consistency between age categories in different studies.
Consequently, findings are difficult to interpret.

Nevertheless, the sampled

inmates in the present study did come from the larger general population prior
to incarceration, and comparison to the general population, therefore, is relevant.
The present findings from the MDOC are compared in Table 25 to find
ings from the general population through the 1971-74 National Health and Nutri
tion Examination Survey (NHANES) and the 1985-86 National Survey of Oral
Health in US Employed Adults and Seniors at various age categories. The com
parison shows that the amount of decayed teeth in the MDOC appears larger
than that of the general population (NHANES) and has a higher percentage of
unmet restorative need (%D/DFT), as judged against the U.S. Employed Adults
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Table 25
Comparison of Mean Decayed (D), Missing (M), Filled (F), DMFT and
Percent of Decayed to Decayed and Filled Teeth (%D/DFT)
for the Present Study and Other Studies

Decayed
Teeth

Missing
Teeth

Filled
Teeth

DMFT

%D/DFT

Men: All ages and races
NHANES*
US Employed**
MDOC

1.3

10.4

6.8

18.5

2.5

6.4

6.3

15.2

Ages 35-44
NHANES
Mixson et al.
MDOC

1.2
2.3
2.8

8.4
8.0
8.7

8.8
6.2
7.8

18.4
16.4
19.3

Ages 45+
Salive et al.
Mixson et al.
MDOC

2.5
1.5
2.1

16.7
14.0
18.6

3.3
6.6
4.0

22.4
22.1
24.7

*

8.7
28.3

Note. From "Basic data on dental examination findings of persons 1-74 years,
United States, 1971-1974", United States Public Health Service
(1979).(DHEW Publication No. PHS 81-1678-Ser.ll-No.214).

** Note. From "Oral health of United States adults. The national survey of oral
health in U.S. employed adults and seniors: 1985-86. Regional Findings",
United States Department of Health and Human Services. (1988b). (NTH
Publication No. 88-2869).

Survey. The DMFT, however, is larger in the NHANES study, than in the pre
sent study, due to a larger difference in the number of missing teeth.
Within correctional settings, comparability of the present study was made
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against the Salive et al. (1989) and Mixson e t al. (1990) studies because these
studies, unlike other correctional studies, utilize randomized sampling designs and
multiple age and racial groupings. As compared to these studies, the present
study is consistent with respect to increases in the number of missing teeth and
the total DM FT index as age increases. The present MDOC study confirms
neither white inmates having fewer decayed teeth than black inmates, in the 18-34
age group, nor white inmates having a significantly higher number of filled teeth.
All three studies, however, report an inverse relationship between the num ber of
decayed teeth and the years of incarceration (not shown in Table 25).
Periodontally, the present study and the two national studies listed above
are comparable only in terms of the percent distribution of the presence or ab
sence of disease. In the NHANES study, 53.7 percent of the males had no perio
dontal disease, while in the present study, 13.8 percent of inmates were diagnosed
as periodontally normal.

This comparison is biased, however, because it is

inclusive of the age group 6-18, which routinely has low amounts of periodontal
disease. A better comparison for this reason is with U.S. employed adults. In
this study, the age groups are between 20-64 years, making it closer to the present
study. The difference between these studies is striking with respect to the percen
tage of persons with greater than four millimeters of bone loss. In the employed
adults study, 20.5 percent of persons had greater than four millimeters of bone
loss, compared to 36.8 percent for MDOC inmates.
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Treatment Needs

This section outlines the amount of varying dental treatment needed by the
MDOC inmate population. Treatment needs were sorted first by the varying den
tal services the inmate needed. These services were: silver fillings (amalgams),
resin fillings, plastic or steel crowns, simple extractions, impacted wisdom tooth
extractions, root canals, partial dentures, full dentures, routine teeth cleaning and
advanced teeth cleanings. The filling categories, for amalgams or resins, were
subcategorized by the number of surfaces needed to restore the tooth. Lastly,
each of these services were arranged into emergency, urgent and routine treat
ment needs. Emergency treatment needs were defined as those which must be
provided immediately. Urgent treatment needs should be performed within six
months of diagnosis, while routine treatment needs may take up to a year to be
accomplished, without jeopardizing the patient’s health or dentition.
Table 26 shows the number and percentages of sampled inmates who need
various types of dental services. The procedures are also sub-divided by the prior
ity of the service which is needed, either emergent, urgent or routine. The "Total"
column represents the total number of inmates who need a particular level of ser
vice. Sometimes the column is not additive of the preceding columns because an
inmate may need both emergency and routine services, but in the totals column
this individual is only listed once.
Table 27 in Appendix C displays the mean for each needed dental
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Table 26
Number and Percentages of Sampled Inmates Needing
Various Priorities of Basic Treatments (n = 251)
Treatment

Emergency

Urgency

Routine

Total

Amalgam 1-surface

5 (1.9%)

10 (4.0%)

115 (45.8%)

115
(45.8%)

Amalgam 2-surface

4 (1.6%)

14 (5.6%)

68 (27.1%)

80
(31.8%)

Amalgam 3-surface

1 (.4%)

11 (4.4%)

15 (6.0%)

26
(10.3%)

Amalgam 4-surface

0

6 (2.4%)

5 (1.9%)

11 (4.4%)

Amalgam 5-surface

0

0

0

0

Resin 1-surface

0

2 (.8%)

18 (7.2%)

19 (7.6%)

Resin 2-surface

0

0

18 (7.2%)

18 (7.2%)

Resin 3-surface

0

4 (1.6%)

7 (2.8%)

11 (4.4%)

Resin 4-surface

1 (.4%)

4 (1.6%)

1 (.4%)

6 (2.4%)

Resin 5-surface

0

0

1 (.4%)

1 (.4%)

Extractions

7 (2.8%)

13 (5.2%)

16 (6.4%)

32
(12.8%)

Impacted
Extractions

0

3 (1.2%)

10 (4.0%)

13 (5.2%)

Root canal

2 (.8%)

1 (.4%)

1 (.4%)

4 (1.6%)

Partial Dentures

0

0

43 (17.1%)

43
(17.1%)

Full Dentures

0

0

23 (9.2%)

23 (9.2%)

Plastic Crowns

0

0

1 (.4%)

1 (.4%)

Regular Prophy

0

0

130 (51.8%)

130
(51.8%)

Perio Prophy

0

0

105 (41.8%)

105
(41.8%)
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service according to the age and race of the sampled inmates. Oneway ANOVA
using the Scheffe multiple comparison procedure indicated there were no signifi
cant differences between any of the overall emergency service needs with respect
to age and race. The same analysis procedures found a significant difference
(p=.05) for overall urgent treatment needs with respect to race. The "others" cat
egory, Hispanics, Asian, and American Indian, had a higher need for the urgent
priority of extractions than did Whites or Blacks. No differences were found for
overall urgent treatm ent needs with respect to age. For overall routine treatment
needs, no significant differences were found for age and race at the .05 level of
significance.
The "Sample" column in Table 27 is also useful in demonstrating the ser
vices most frequently needed by inmates at each level of service. For example,
it is easy to see that the largest service provided to inmates on an emergency and
urgent basis is extractions. On the routine level of care, extractions are oversha
dowed by restorative needs, such as fillings and prosthetic needs. Additionally,
hygiene service needs, shown under routine and regular prophies, also have a high
level of inmate need.
Table 28 in Appendix C shows the means and overall standard deviations
of inmate treatment needs by years of incarceration. Oneway ANOVA and the
Scheffe multiple comparison method did not reveal significant differences between
the need for emergent or urgent services due to the years of incarceration. How
ever, with respect to the need for overall routine services, inmates incarcerated
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0-2 years had a higher need for these routine services than those incarcerated
2.1 - 3.8 years (p=.02). Table 29 in Appendix C shows the means and overall
standard deviations of inmate treatment needs by security levels.

Oneway

ANOVA and the Scheffe multiple comparison method indicated no significant
differences between the need for overall emergent, urgent or routine dental ser
vices and the level of security.
A description of the inmates treatment needs, by age, race, years of incar
ceration and security levels is shown in Tables 27, 28 and 29. In order to treat
these needs, the time required by dental providers within the MDOC to meet the
emergent, urgent and routine service needs of this inmate population is calculated
in Table 30 (see Appendix C). This table was constructed using the mean value
of each dental service observed to be needed by the inmate population and the
time it takes to complete each procedure, as currently defined by the Michigan
Department of Corrections (see Table 14). The number of minutes required to
service the inmate population is calculated by multiplying the inmate population
by the mean of the service required and the number of minutes it took to perform
the service. For example, the study determined that the average number of emer
gency extractions required by the 31,916 inmate population is .14 emergency
extractions per inmate. As it takes 22.5 minutes of chairtime to perform this task,
the total number of minutes to service the entire inmate population is 100,535.4
minutes or, 1,675.6 hours. Similarly, urgent, routine and hygiene treatment needs
are calculated for each dental procedure.
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The number of provider hours needed to meet the inmate population’s
treatm ent needs is estimated in Table 30. The ability of the current MDOC sys
tem to meet this need, with respect to the availability of dental providers, is
shown in Table 31. This table provides a comparison of the hours needed to treat
the inmate population at each level of service (i.e., emergency, urgency or routine
needs) to the availability of dental staff per year.
The availability of dental staff within the MDOC is equal to the number
of providers, dentists or dental hygienists multiplied by their hours worked. Table
15 shows the number of dental staff within the MDOC. The hours worked per
day by dental staff within this correctional setting is 6.5 hours per day, not 8
hours. This is because 1.5 hours per day are lost to inmate counts and feeding.

Table 31
Comparison of Dental Need to Dental Staffing
by Level of Treatment Needed

Dentist
Dental Hveienist
Hours Difference Hours Hours Difference
Available (hours) Needed Available (hours)

Level

Hours
Needed

-Emergency Only

2,672.9

56,387.5

53,714.6

-Urgent Only

8,231.7

56,387.5

48,155.8

-Routine Only

62,395.8

56,387.5

-6,008.3

-Total (emergent+
urgent+routine)

73,300.4

56,387.5 -16,912.9

59,416.9 30,875 -28,541.9
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During these times, inmates are not available to be treated in the dental clinic.
The availability of dental staff, therefore, is calculated by multiplying the number
of dentists and dental hygienists given in Table 15 by 6.5 hours per day, times 5
days per week, times 50 weeks per year. This calculation would give close to the
upper limit of staff availability, as additional sick time, vacation time and holidays
are not considered in the assumption of 50 work weeks per year. The actual
number of work weeks could very likely be less.
Table 31 segregates the responsibilities of dentists and hygienists, particu
larly with respect to the prioritizing of dental care into emergency, urgent and
routine care needs. Dental hygienists are predominantly routine care providers.
For example, it is infrequent that an inmate requires an emergency cleaning.
Dentists may clean teeth, but rarely do so in the MDOC because of other
treatment priorities. Their availability to impact the inmate’s hygiene needs is
thus minimal. Therefore, for the purpose of analyzing the capacity of the MDOC
system to meet existing dental needs, particularly with respect to prioritization,
dentists and dental hygienists are separated in this evaluation.
It is clear from the Total row in Table 31 that there are not enough dentist
staff hours to care for the combined emergency, urgency and routine care needs
of inmates. The "Difference" columns in Table 31 demonstrates that there is
more than adequate dentist staff to treat separate or combined emergency and
urgent dental conditions of inmates, as these rows have high positive numbers.
However, the negative difference in the routine treatment row indicates there is
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not enough staff time to provide all of the routine dentist or hygienist care that
is needed by inmates in this population.

Summary of Findings

The 251 inmates in the study sample were comparable with respect to age,
race and distribution of security levels to the State’s male inmate population. The
mean age of the study sample was 33.14 years and the mean length of incarcera
tion was 6.37 years. Medium security inmates comprised the largest percentage
of the MDOC population and the sample, while maximum security inmates made
up the smallest percentages. Maximum security inmates in the sample, not sur
prisingly, were found to have been incarcerated longer than minimum and med
ium security inmates. No relationship was found between security level and age
or race.
The mean number of decayed, missing and filled teeth, for all ages and
races in the sample, was 2.51, 6.35, and 6.34 teeth, respectively. The composite
DMFT score for all ages and races in the sample was 15.20. The sample was par
titioned into three age groups for analysis, 18-34 years, 35-44 years and 45 years
and older, in an attempt to supply continuity with the age breakdowns of the most
recent study on this topic by Mixson et al. (1990). However, this study is also
inclusive of some age groupings in other studies, such as in the NHANES study
(1979) where the 35-44 age grouping is included, and the study by Salive et al.
(1989), where the 45 years and above category was included. Lastly, the three age
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partitions were stratified by race into whites, blacks and others. The "others"
category included Hispanics, Asians and American Indians.
The study found no difference in the number of decayed teeth with respect
to age and race. There were significant increases in the number of missing teeth
with advancing age, but no such findings were evident between races in the same
age group. The number of filled teeth decreased between the two age groups of
18 - 34 years and 35 -4 4 years, and the age group of 45 years and older. The
composite DM FT score increased with age; however, no significant differences
were found in the DM FT score with race. Whites had a higher DMFT score than
blacks in the 18 - 34 age group. Maximum security inmates had fewer missing
teeth than minimum security inmates and medium security inmates had a lower
composite DM FT score than maximum security inmates. Inmates incarcerated
between 0 - 2 years had more decayed teeth than those incarcerated 10.5 - 30
years. Inmates incarcerated between 6 .1 -1 0 years had a higher number of filled
teeth, than those incarcerated 0 - 2 years. As the number of decayed teeth
trended downward with years of incarceration, there was a corresponding increase
in the number of filled and missing teeth.
Periodontally, younger age groups had less moderate and severe periodon
tal disease than older age groups. Correspondingly, the age group 18 - 34 was
diagnosed as having the best periodontal health, while the 45 years and older age
group had the highest amount of advanced periodontal disease. Blacks had a
higher prevalence than whites of moderate periodontal disease. Lastly, a relation
ship was found to exist between the level of security and PSR scores; however, the
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strength and nature of the relationship is weak, as measured by the lambda sta
tistic.
Table 32 provides a summary of the significant findings, with respect to the
DMFT and PSR Indices and the demographic variables of age, race, security level
and length of incarceration. Finally, the treatment needs section of the Findings
demonstrates that the present Michigan Department of Corrections dental staffing
is adequate to take care of the emergency and urgency needs of the inmate popu
lation. However, it is neither adequate to handle all of the inmate population’s
routine dental needs, nor, is it adequate to handle the population’s hygiene needs.

Table 32
Summary of Significant Findings

Age

Number
Decayed
Teeth

Number
Missing
Teeth

Number
Filled
Teeth

DMFT

increase
with age

decrease
18-34>45+
35-44>45+

increase
with age

increase
with age

Race

whites >
blacks

Periodontal
Findings

blacks >
whites

Security Level
Length of
Incarceration
(years)

0-2 >
10.5-30

6.1-10>
0-2
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CHAPTER VI
ACTIONABLE FINDINGS

The purpose of this research is to document the amount of dental disease
of male inmates in the Michigan Department of Corrections (MDOC) and to use
this information to formulate

policy for the delivery of dental services in

Michigan and possibly other state prison systems. This research is grounded on
the assumption that the present dental service delivery system in the MDOC can
not address the dental needs of the inmate population, if it does not know what
they are. However, most studies that measured dental disease in a correctional
setting are anecdotal or use only convenience samples to obtain information. The
absence of sound information with which to plan necessarily results in broadbanded administrative methods.
The primary purpose of this chapter is to identify findings from the data
reported in Chapter V that could improve the design and operation of dental ser
vices in the Michigan Department of Corrections. These "actionable" findings
could then be used to recommend strategies that would allow administrative sys
tems to parallel clinical necessities.

Actionable Findings

Actionable findings are findings that may be used to alter the design and
104

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

operation of administrative systems. For example, in the present study, the fact
that the number of filled teeth decreased between the age groups of 18 - 34 and
45 years and over is of epidemiological significance, but it is not of actionable sig
nificance. Changes in policy or procedure are not going to be generated from this
descriptive finding. In contrast, the discrepancy between the inmate population’s
dental needs and the availability of dental staff (Table 31) may be used to suggest
changes in policy and procedure, and therefore becomes actionable. The present
study suggests six actionable findings:
1. Routine dental service needs is the level of service most required by the
inmate population. This is true when the population is compared by age, race,
security level and years of incarceration (Tables 27, 28 and 29).
2. While there is enough dental staff to treat all of the inmate popula
tion’s emergency and urgent dental needs, there is not enough dental staff to
accommodate all of the inmate’s routine dental care needs (Table 31).
3. There is a high percentage of unmet restorative need (%D/DFT), par
ticularly with respect to routine one and two surface amalgams (Table 25).
4. Prosthetic services account for 32 percent of the hours needed to treat
the inmate population’s routine dental care needs (Table 30).
5. Inmates incarcerated 0 - 2 years had a higher mean amount of decay
than inmates incarcerated either 2.1 - 3.8 years or 10.5 - 30 years (Table 22).
This contributes to the difference observed in the overall routine treatment needs
between inmates incarcerated 0 -2 years and 2.1 -3.8 years (Table 28).
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6.

Periodontal disease increases with age in this population and the availa

ble number of hours to provide hygiene services to inmates is inadequate (Tables
23 and 31).

Analysis of Actionable Findings

The six actionable findings cannot be viewed as being mutually exclusive
or discrete. Instead, they are interwoven. As none of these findings are currently
acted upon within the MDOC, analyses or recommendations involving one finding
will necessarily affect others to a high degree. There are several structural givens,
however, that must be mentioned prior to the development of recommendations
affecting the design and operation of the MDOC dental clinics. Namely, the
organizational structure, the number of staff and the physical layout (i.e., clinic
space and equipment) of the dental clinics cannot be used to address these find
ings. Budgetary constraints will not allow alteration of staffing levels, the addition
of clinic space, or significant equipment purchases in any practical sense. Further,
as the MDOC recently completed a reorganization of its administrative functions
to a regionalized structure, the suggestion of new changes to this structure was
likely to be seen as untimely. Therefore, recommendations involving the actiona
ble findings must be predominantly programmatic, if they are to be implemented.
The key finding of the present research is that although present dental
staffing levels can m eet the emergency and urgent dental care needs of the inmate
population, the staff cannot also meet all of their routine dental care needs. This
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finding is complemented by a corresponding finding of a large percentage of
unmet restorative need (%D/DFT). Both of these findings underscore potential
access deficiencies for routine dental care throughout the MDOC dental care
system.
For inmates, unlike the general public, health care is a right, not a privi
lege. This is based on the Eighth Amendment to the United States Constitution,
which guards against "cruel and unusual punishment". However, this amendment
neither implies, nor do the Courts stipulate, the methods by which compliance
must be attained. Therefore, correctional departments have the leeway to create
their own operating systems, as long as they can demonstrate that the inmate’s
rights have not been violated.
Within the Dental Services Division of the Michigan Departm ent of
Corrections, as with all of health care, there is no difference in eligibility for ser
vices based on any of the demographic variables of the present study. All inmates
are entitled to all services simply by asking. The only current restrictions to den
tal care in the M DOC pertains to types of dental care and services. Dental treat
ment is prioritized according to emergent and urgent needs, i.e., emergent and
urgent services are treated before routine services. Further, crowns, fixed bridges,
orthodontic treatment, implants and periodontal surgery are not provided for resi
dents. As a result of these few restrictions, demand for routine services is relent
less and controlled on the basis of a first-come, first-served rationale. Unfortun
ately, this rationale creates perpetual difficulties for dental clinics which must
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serve an inmate population that not only is inherently impatient, but demonstrates
higher amounts of dental disease than the general public.
The current dental policy and procedures do not take into account any dif
ferences in the need for dental treatment. Instead, all inmates, regardless of cus
tody level or length of incarceration, are assumed to have the same dental needs.
The fact is, however, they do not. The result of these broad-banded policies cre
ate situations where, for example, prosthetic services account for 32 percent of the
hours needed to treat the inmate population’s routine care needs. This translates
conservatively into 19,761 hours or 9.5 full time equivalent dentist positions. This
estimate is conservative, though, since it does not take into account denture
repairs, relines and bite splints. The current restrictions on the fabrication of par
tial and full dentures are simply that: (a) inmates having less than six back teeth
may be in occlusion to fabricate partial dentures; (b) the inmate is totally edentu
lous for full dentures; and (c) the prosthesis will be constructed only once in every
five year period at the State’s expense, unless extenuating circumstances can be
shown. There is no cost to the inmate for the construction of dentures or partial
dentures unless they are willfully destroyed by the inmate.
From Table 20, it is apparent that the number of missing teeth in the
inmate population increases markedly with age. Further, the median age of the
inmate population is getting progressively higher (French, 1996). This means the
number of inmates needing prosthetic services will increase. Given these data,
even if the present dental resources could meet a large portion of this need in a
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timely fashion, in the future, it will become increasingly difficult to sustain this
level of service.
As stated earlier, the key finding from the present study is the lack of
enough dental staff hours to provide routine dental services to inmates, despite
expectations of inmates to the contrary. However, the timely delivery of routine
services in the present system depends on the levels of emergent or urgent dental
care needs, as these must be addressed before routine services.
Figure 2 provides a flow chart of the process of accessing routine versus
emergency dental services within the Michigan Department of Corrections. This
flowchart was formulated from MDOC Policy OP-DWA 64.02. From this dia
gram, it is apparent that dental work may be attained faster through the emergent
route.
Inmates entering the correctional system have high amounts of dental
decay. Tables 22 indicate inmates incarcerated 0-2 years had a high mean number
of decayed teeth. Correspondingly, Table 28 demonstrates a high need for rou
tine services for inmates incarcerated 0 -2 years, as opposed to those incarcerated
2.1 - 3.8 years. Correctional system may provide inmates with their first real
opportunity to attain professional dental care.

Consequently, when given the

chance, these inmates want to obtain as much dental care as they can, as quickly
as possible. As inmates receive routine services in the order they request care,
per the MDOC Dental Services Policy 4.05.150, chronological waiting lists are
created. To circumvent these waiting lists, one tactic is to claim a succession of
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ACCESSING DENTAL CARE
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Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

No

Yes
'Advises inmate of action j
taken on Kite

Places on apprconate Dental waiting list as of
date of kite

Schedules inmate into
Dental Clinic ASAP

Place inmate on
Dental call-out

Advises inmate of action
taken on kite

Inmate arrives in Dental Clinic

Return answered
kite to inmate

' Return answered kite
to inmate

Schedules inmate to
Dental Clinic in order
name appears on
waiting list

Dentist oerforms Emergency
examination

Dentist documents findings and
treatment plan

Dentist performs required i
dental work
I
i

/D eterm ines
if any other potential
\iem ergency /
^■condition /

Figure 2.

Yes

No

Reschedule

Dismiss patient

Flow Chart for Accessing Routine Versus Emergency Dental Services.
o

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

dental emergencies. By doing this, dental care is obtained in a more timely
fashion, but at the expense of inmates who have been incarcerated longer.
A possible solution to addressing their needs would be to prioritize the
treatment of emergent and urgent dental conditions upon entry into the correc
tional system at the Reception Centers. This would reduce emergency visits at
dental clinics throughout the State and enhance the provision of routine dental
services at these clinics. However, to do this, dental clinics and staff would have
to be added to the Reception Centers and this is not likely. Therefore, since
emergent and urgent dental care needs cannot be prioritized at the Reception
Centers, they should become exclusive priorities at the correctional institutions for
inmates just entering the system. Restricting dental services to inmates incarcer
ated 0 - 2 years to emergent services only would allow more staff availability to
address the routine treatment needs of inmates in the State’s care for longer per
iods of time.
Lastly, the present study shows that periodontal disease increases with age
(Table 24). This is consistent with other correctional and non-correctional stu
dies. Unfortunately, the Michigan Department of Correction’s clientele is also
getting older as a group. Even worse, the critical number of dental staff needed
to provide hygiene services to the inmate population is missing. Further, as the
inmate population ages, the need for more aggressive periodontal therapy will
increase. This is a source for problems in the future. Not only can the present
system not meet the current inmate needs, but the need is going to get worse as
the population ages.
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CHAPTER VII
RECOMMENDATIONS AND CONCLUSIONS

It is clear that any suggestion for improving the delivery of correctional
dental care which is based purely on the expansion of scarce resources is optimis
tic. Recommendations for improvement must be formulated which target the
structural elements of the program, rather than its fluctuations in funding. Cer
tainly, funding is a structural element of any program; however, it is neither to the
administrator’s advantage, nor to that of the program’s beneficiaries, to rely pri
marily on funding improvements, without also examining commensurate changes
in structure. To that end, recommendations based on the aforementioned action
able findings are grouped into two large potential areas of control: (1) Utilization
Controls, and (2) Benefit Limitations.

Utilization Controls

In order to modify an inmate’s access to health care, treatm ent protocols
must be established that not only limit the unnecessary use of the health care sys
tem, but also begin to develop some sense of accountability of the patient for his
or her own well-being. Dental care in the Michigan Departm ent of Corrections
is price inelastic, i.e., demand by the inmate is not affected by the cost of the
service. The lack of fees associated with a visit makes overuse even more
112
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appealing. Dental care is a benefit of incarceration for inmates. Additionally,
this study has shown that inmates incarcerated for lesser periods of time have
higher routine dental care needs.
A recommendation that would diminish utilization is to restrict eligibility
for routine dental care. Since the present dental delivery system cannot provide
all of the inmate population’s routine dental care needs, the system should priori
tize the dental care of inmates who have longer periods of incarceration to serve.
Emergent and urgent treatment would still be prioritized over routine care in all
instances.

Beyond those considerations, however, the proposed prioritization

would allow the current dental program to focus its resources on inmates who
would be with the Department longer, which would give the Department a bigger
bang for the buck in the long run. Shorter term inmates would then become
financially accountable for their own dental care on release, which in effect
removes total dentistry service as a benefit of short-term incarceration. Addition
ally, eligibility for routine dental services should be restricted based on the
inmate’s compliance to oral hygiene instruction, i.e., if inmates desire routine den
tal care, they should demonstrate the initiative to take proper care of their
mouths.
The specific proposals to address eligibility are:
1. Inmates should receive only emergency-based dental care during their
first year of incarceration.
2. Inmates should receive only emergency-based dental care during their
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last six months of incarceration.
3.

Inmates who continually demonstrate poor oral hygiene should be eligi

ble for only emergency dental services.

Benefit Limitations

Creating stricter protocols for dental procedures which take more time to
perform increases the availability of staff to treat other patients. Dental proce
dures, such as root canals and partial denture construction, are arduous, often
take more than one appointment and sometimes, depending on the provider, are
not successful. Implementing limitations, with respect to case selection, is impor
tant in enhancing available clinic time and offsetting a portion of the costs of pro
viding such services. As prosthetics accounts for 32 percent of the hours needed
by the population for routine care, it is an ideal candidate for restriction. The
specific proposals to address benefit limitations are:
1. Tighten Prosthetic Guidelines. Partial dentures should be made strictly
for function, not aesthetics. Prosthetic criteria should be adopted, which state
that one or two teeth anterior partial dentures should not be made. The con
struction of prosthetics should not begin if the inmate has less than six months to
serve on his or her sentence. Inmates should bear some portion of the cost of
denture construction
2. Prior Approval through a Peer Review Committee. A final step toward
stricter protocols for dental procedures would be to require that prior approval
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be obtained through a statewide correctional service review committee, before
more sophisticated dental procedures are rendered.

Limitations of the Study

The limitations of this study begin with the difficulty in making compari
sons between the state’s inmate population and the general public. This comes
from selection biases, as the two populations have differing socioeconomic levels
and health histories (Raba & Orbis, 1983). This study also did not include camp
inmates. Consequently, the measurement of dental disease might change with
their inclusion.
In addition, the present study cannot discount treatment effects which
result from the present Dental Services Department doing its job. This could be
particularly evident for inmates incarcerated over a period of years. Incarceration
might have an effect on the amount of measured dental disease. Also, diagnosis
of emergency dental treatment need in the study is based solely on the judgement
of the dentist, not the perception of the inmate. Often, however, inmates will
send a health care request complaining of an emergency dental situation. This
situation may or may not be a true dental emergency in the eyes of the dentist,
but it is to the inmate. However, such patient-initiated emergency complaints are
not measured in this study.
Another limitation to the present study is that the sample mean is used as
though it were the population mean in the treatment needs section. The listed
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means in the treatm ent needs section are actually sample means within a pre
determined confidence interval. Even though the sample was designed with a
95% confidence limit and a 5% tolerable error, the distribution of this data is
positively skewed as a result of the large number of inmates not needing any of
the individual dental services (Table 27). Therefore, only the mean was used in
the projections made in Table 30 because calculating confidence intervals for each
individual service would have been too confusing to the reader. Limitations also
exist due to the time period of the study’s results. As noted above, the median
age of the State’s institutionalized population is rising (State of Michigan, 1994).
Many of the findings, particularly those relating to periodontal disease and miss
ing teeth, will change as the inmate population gets older.

Suggestions for Future Research

The present study cannot discount treatment effects. A longitudinal intake
study that identified inmates on admission and followed their dental health and
treatment over a period of years would solve this problem. This study design
could define the evolution of present and future dental needs within the Depart
ment. Other studies of potential interest could appraise the utilization of dental
services by security level, length of incarceration and time until release. However,
it is studies concerning the impact of preventive programs on dental disease in
correctional settings that represent the next generation of research on this topicspecifically, the effects of topical fluoride application on inmate dental disease.
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A Final Word

The problem with dentistry, in a public or private setting, is that a prescrip
tion does not cure a dental problem. Dental providers must physically intervene
in the disease process to prom ote resolution. Because of the physical nature of
this intervention, and the fact that interventions come singularly, one tooth at a
time, more time is required to treat dental disease.
It is clear from this study and others that inmates have higher amounts of
dental decay and periodontal disease than the general population. When this
level of disease is superimposed on finite dental resources, the probability of
meeting all emergent and urgent dental needs seems good. However, the proba
bility of meeting all routine dental needs is slim. Yet, there is an expectation by
a demanding inmate population and judiciary to approach this need. To do this,
most states adopt a prioritization system where emergent and urgent dental needs
are given preference over routine care needs. Emergent and urgent needs are
treated first and routine care needs are usually scheduled subsequently, according
to the time frame of the inmate’s request for care. However, even after emergent
and urgent dental care needs are met, the realization of completely satisfying all
of the inmate population’s routine dental care needs is illusory.
Therefore, states, including Michigan, must adopt restrictions on the provi
sion of routine dental care. These restrictions usually entail alterations in eligi
bility or in the scope and menu of available services, or some system of inmate
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co-payment. Larger programs must inherently be more restrictive, as economies
of scale do not apply to these labor-intensive services. More resources within a
correctional Department should be spent on the longer-term inmate, rather than
on those inmates who are quickly passing through the system and want to use the
correctional dental clinics as an alternative to paying for their own dental work
on release. Naturally, an inmate cannot be denied emergent or urgent care, but
these levels of service comprise the minority of all the dental care rendered in
a correctional setting. It is the routine care needs that account for the majority
of inmate dental need, and it is here that spending may be prioritized for the
longer-term offender. Preventive services, such as topical fluoridation, which
affect decay rates and periodontal disease (Grembowski et al., 1992, 1993), and
oral hygiene instruction must be considered as tools which might ameliorate these
high levels of dental disease.
It is a correctional system’s responsibility to provide dental care to its
inmate populations. However, the provision of these services must vary among
inmates because disease rates are so high. A non-strategic approach to treating
this amount of disease will be ineffective and frequently result in judicial interven
tion. This study demonstrates that correctional departments must identify the
amount and distribution of dental disease within their populations and adapt den
tal policies to meet their particular requirements.
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Three Letter Acronyms for MDOC Facilities
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Three Letter Acronyms for MDOC Facilities
JCF - J. C. Cotton Correctional Facility
SMI - State Prison of Southern Michigan - Central
SMN - State Prison of Southern Michigan - Northside
SMT - State Prison of Southern Michigan - Trustee
AMF - Baraga Regional Facility
R T F - Hiawatha Correctional Facility
LMF - Munising Maximum Correctional Facility
U R F - Chippewa Regional Correctional Facility
MBP - Marquette Branch Prison - Brooks & Trustee
KTF - Chippewa Temporary Facility
KCF - Kinross Correctional Facility
ARF - Adrian Regional Correctional Facility
ATF - Adrian Temporary Correctional Facility
HVM - Huron Valley Men’s Facility
M RF - Macomb Regional Facility
SRF - Saginaw Regional Facility
TCF - Thumb Regional Correctional Facility
WCF - Western Wayne Correctional Facility
LCF - Lakeland Correctional Facility
RRF - Ryan Regional Correctional Facility
OTF - Carson City Temporary Correctional Facility
ICF - Ionia Maximum Correctional Facility
MCF - Muskegon Correctional Facility
RCF - Riverside Correctional Facility
LRF - Brooks Regional Correctional Facility
MTU - Michigan Training Facility
SMF - Standish Maximum Correctional Facility
ITF - Ionia Temporary Facility
RMI - Michigan Reformatory
ECF - Manistee Maximum Correctional Facility
DRF - Carson City Regional Correctional Facility
STF - Mid-Michigan Correctional Facility
MTF - Muskegon Temporary Correctional Facility
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Disease Measurement Survey
Demographics
Facility
Race__________

Security Level
Age (years)_______
Length of Incarceration (years)_______

Dental Disease Information
No. Decayed Teeth_________________

PSR Score:

No. Missing Teeth.
No. Filled Teeth
Dental Treatm ent Needs
Amalgams Needed

No.
No.
No.
No.
No.

Resins Needed

Extractions Needed

E U R
E U R
E U R
1-surface________ No. 1-surface_________
2-surface________ No. 2-surface_________ No. R o u tin e __________
3-surface________ No. 3-surface_________
4-surface________ No. 4-surface_________ No. Impactions_________
5-surface________ No. 5-surface_________
No. Plastic Crowns needed________

Endodontics
(E) (U) (R)
No. Root Canals Needed (per filled canal)___________________
Prosthetics
No. Partials Needed

No. Full Dentures Needed______

CHECK ONE
Hygiene Services Needed
Regular Prophy Needed

Perio. Prophy Needed____

KEY:
E=Em ergency Care Needed U = U rgent Care Needed R=R outine Care
Needed
(immediately)
(< 6 months)
(> 6 months)
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Table 27
Means and Overall Standard Deviations o f Inmate
Dental Service Needs by Age and Race
Age: 18-34
Sack
> Other
n=6
n=102

White
n=47
:
LEVELS OF SERVICES
i
i
EMERGENCY
emerg. amalgam 1-Surface
emerg. amalgam 2-Surface

;

•

.02
.02

.21
.02

i White
n=26
:i
,

Age:35-44
Black
n*32
l

Other
n»5
i
i
1
!

•
l

.

Aoe:45»
Black i
n»16

White
n=17

;i
■

*
.

.

,

.05
.02
.004

:

.004

.47

.

.14

.47(1.94)

i
:

!
.01
l ;2 3 (1 .3 2 )
ii

I

:i

.03
.06

i

I
J

.03

emerg. amalgam 4-Surface ■
•
emerg. amalgam 5-Surface
emerg. resin 1-Surface
emerg. resin 2-Surface
emerg. resin 3-Surface
.01
emerg. resin 4-Surface
emerg. resin 5-Surface
emerg. extraction
.03
emerg. impacted extraction I
emerg. root canal
.01
.09 (.49)
Overall
.23 (1.32)

.81
■
,

.09

20

.03
2 2 (.55)

2 0 (.45)

i

. .85 (3.12)

|
URGENCY
urgent amalgam 1-Surface
urgent amalgam 2-Surface
urgent amalgam 3-Surface
urgent amalgam 4-Surface
urgent resin 1-surface
urgent resin 2-Surface
urgent resin 3-Surface
urgent resin 4-Surfaee
urgent resin 5-Surface
urgent extraction
urgent impacted extraction
urgent root canal
Overall

Sample
Other

,
.11
.08
.06

.12
.09
.03
.04

.08
.04

.06
.06

■
i
1
:

.03

.02
.02
.04

.01
.01

.04

.04

.02
.03
.01
.35(1.05)

23

.38 (.68)

.03
.13
.09

ROUTINE
2.00
routine amalgam 1-Surface
1.06
1.33
.17
routine amalgam 2-Surface
.54
.68
routine amalgam 3-Surface
.11
.05
routine amalgam 4-Surface
.67
.02
.02
routine amalgam 5-Surface
routine resin 1-Surface
.17
.17
.03
routine resin 2-Surface
.17
.13
.05
routine resin 3-Surface
.09
routine ream 4-Surface
.01
routine resin 5-Surface
routine Extractions
.15
.06
routine impacted extraction
.11
.02
routine root canal
.01
Partial dentures
.04
.13
Full Dentures
plastic crowns
.01
regular Prophy
.77
.57
1.00
peno prophy
23
.43
3.47 (3.27) 3.35 (2.71) 4.17(2.99)
Overall

.03
.03
.16

i

4.60

.59

1
.38 (.98)
.81
.42
23
.04
.12
.12

.50 (1.41) 4.60 (10.29)
.53
.50
.12
.03

120

.71 (2.42)

.35
24
.06

.31
I
I
.31(1.01) :
1
.38
.88

.19
.12

'
:I
t

.38
.31
.12

.03
.68
.06

.40

.18
1.18

.44
.13

!

iI
•

.50
.56
l.

.42
.60
28
.40
.53
.69
3.50(2.78) 3.59(2.26) 2.80(1.48)

24
.19
.24
.50
5.47 (7.71) .3.87 (2.42)
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1.01
-53
.08
.03

:

.20
3.00

.02
.02

I!
21
I!
.01
i : .004
: i .48 (1.83)

i

■
I

.31
.25
.09

.•
!i
i•
.i■

.07
.07
.05
.02
.01

;i

.10
.10
.04
.004
.004
.33
.06
.004
22
.14
.004
.52
.42
2.6i

Table 28
125
Means and Overall Standard Deviations of Inmate Dental
Treatment Needs by Years of Incarceration
______________________ 0 - 2 years :2.1 -3 .8 years 4 - 6 years
6 .1 -1 0 years
1 0 .5 -3 0 years ;
______________________ :
n=59________ n=42
■ n»50
•
n=51__________ n=49
!
LEVELS OF SERVICES ___________ :_____________ :____________■
______________ .______________ ;
EMERGENCY
___________ _________________________________________________
emerg. amalgam 1-Surface
.17
'
.02_____ 1
.04
_______________________
emerg. amalgam 2-Surface___________ ;_____________
.04___________.02______
.04
emerg. amalgam 3-Surface___________
.02_________________________________________
emerg. amalgam 4-Surface___________ ;_____________ ___________________________________
emerg. amalgam 5-Surface____________ j_____________ ;___________________________________
emerg. resin 1-Surface ___________ ;_________________________ _______________________
emerg. resin 2-Surface______________ :_____________
emerg. resin 3-Surface
emerg. resin 4-Surface
.02
emerg. resin 5-Surface
.14
.31
.02
emerg. extraction
.19
.06
emerg. impacted extraction
;
emerg. root canal
.02
.02
Overall
.06 (.32)
.31(1.42) . .24(1.26)
.18 (.69)
.35(2.11)
URGENCY
urgent amalgam 1-Surface
urgent amalgam 2-Surface
urgent amalgam 3-Surface
urgent amalgam 4-Surface
urgent resin 1-Surface
urgent resin 2-Surface
urgent resin 3-Surface
urgent resin 4-Surface
urgent resin 5-Surface
urgent extraction
urgent impacted extraction
urgent root canal
Overall
ROUTINE
routine amalgam 1-Surface
routine amalgam 2-Surface
routine amalgam 3-Surface
routine amalgam 4-Surface
routine amalgam 5-Surface
routine resin 1-Surface
routine resin 2-Surface
routine resin 3-Surface
routine resin 4-Surface
routine resin 5-Surface
routine extractions
routine impacted extraction
routine root canal
partial dentures
full dentures
plastic crowns
regular prophy
perio prophy
Overall

.07
.07
.05
.05

!

.22
.05
.02

.02
.14
.04
.02

.06
.06
.08
.04

.02
.02
.04
.04

i
i
I

!
!
i
i
!
i

i
.02
.03
.32
.02
.63 (1.69)

.61
.02
.92 (3.82)

1.32
.86
.07
.02

.63
.22
.02

.12
.17
.05

.02
.05
.07
.02

.61
.02

.10
.12

.17
.15

.05
.14

.58
.39
4.54(4.41)

.56
.37
2.37(1.90)

.02
.02

.02

.02
.02

.02
.02

.10
.02

.06

.30 (.68)

.37 (.89)

.22 (.55)

1.32
.42
.08
.04

.98
.69
.12
.08

.69
.33
.12
.02

.14
.10
.04

.10
.10
.04

.12
.06

i

I
;
i

!
I

:
.02
.14
.04
.20
.04
.02
.58
.40
3.58 (2.42)

.20
.16

.16
.14
.02
.49
.22

.55
.37
4.02 (4.16)

.31
.57
3.14 (2.00)

.55
.10

'

i
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Table 29
126
Means and Overall Standard Deviations of Inm ate Dental
Treatm ent Needs by Security Levels
Minimum
n=49

Medium
- n=120

Close
n=55

Maximum Administrative Segregation
n=18
n=9

LEVELS OF SERVICES
•

EMERGENCY
emerg. amalgam 1-Surface
emerg. amalgam 2-Surface
emerg. amalgam 3-surface
emerg. amalgam 4-Surface
emerg. amalgam 5-Surface
emerg. resin 1-Surface
emerg. resin 2-Surface
emerg. resin 3-Surface
emerg. resin 4-Surface
emerg. resin 5-Surface
emerg. extraction
emerg. impacted extraction
emerg. root canal
Overall

i

.08
.02

.02
.02
!

.06

.11
. 1 1

.02

.02

.06 (.32)

20

.20

.11

.01
.32(1.72)

.22(1.12)

.33 (.71)

.05
.11 (.32)
,

URGENCY
urgent amalgam 1-Surface
urgent amalgam 2-Surface
urgent amalgam 3-Surface
urgent amalgam 4-Surface
urgent amalgam 5-Surface
urgent resin 1-Surface
urgent resin 2-Surface
urgent resin 3-Surface
urgent resin 4-Surface
urgent resin 5-Surface
Urgent extraction
urgent impacted extraction
urgent root canal
Overall
ROUTINE
routine amalgam 1-Surface
routine amalgam 2-Surface
routine amalgam 3-Surface
routine amalgam 5-Surface
routine amalgam 5-Surface
routine resin 1-Surface
routine resin 2-Surface
routine resin 3-Surface
routine resin 4-Surface
routine resin 5-Surface
routine extractions
routine impacted extraction
routine root canal
partial dentures
full dentures
plastic crowns
regular prophy
perio prophy
Overall

.04
.06
.04

.12
.03
.03
.02

.05
.18
.09
.02
.02

.06

.11

.11
<

.02
.03

.04
.02

.20

.26
.01

.18
.04

.22

.35(1.52)

.52 (2.31)

.64 (1.25)

.44 (.53)

.88
.47
.10

.89
.50
.06
.05

1.33
.58
.15
.02

2.11
1.22

.67
.39
.06

.02
.02
.02

.08
.10
.04

.20
.16
.07

.11

.17
.17

1.24

.01
.12
.05

.06
.11 (.32)

.06

.14
.20

.11
.09

.11

.23
.24
.11
.17
.05
.01
.55
.55
.47
.22
.47
.38
.51
.78
3.98 (5.17) 3.26(2.55) 3.98(2.53) 4.67 (4.90)

.06
.11
.06
.39
.17
.50
.44
3.22 (2.58)
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Table 30
Emergency, Urgent and Routine Treatment
Needs of MDOC Inmate Population
i

LEVELS OF SERVICES

MINUTES REQUIRED HOURS NEEDED TO TREAT POPULATIC
MINUTES REQUIRED TO i SAMPLE MEAN 1 INMATE
POPULATION TO SERVICE POPULATION
PERFORM SERCICE |

1

1

i

1

1

i

!
31916
31916
31916
31916
31916
31916
319161
31916
31916
31916
31916
31916
31916

EMERGENCY
emerg. amalgam 1-Surface
emerg. amalgam 2-Su ice
emerg. amalgam 3-sui ice
emerg. amalgam 4-Surf.>ce
emerg. amalgam 5-Surface
emerg. resin 1-Surface
emerg. resin 2-Surface
emerg. resin 3-Surface
emerg. resin 4-Surface
emerg. resin 5-Surface
emerg. extraction
emerg. Impacted extraction
emerg. root canal
TOTALS

22.5
37.5
52.5
67.5'
82.5,
32.51
37.5
42.5
47.51
52.5
22.51
45.
67.5

URGENCY
urgent amalgam 1-Surface
urgent amalgam 2-Surface
urgent amalgam 3-Surface
urgent amalgam 4-Surface
urgent resin 1-surface
urgent resin 2-Surface
urgent resin 3-Surface
urgent resin 4-Surface
urgent resin 5-Surface
urgent extraction
urgent impacted extraction
urgent root canal
TOTALS

I
1

1
|

22.5,
37.5
52.5
67.5
32.5;
37.5
42.5
47.5
52.5
22.5
45
67.5

0.07,
0.07
0.05,
0.02,
0.01
0
0.02
0.02
0
0.21'
0.01
0

1

0.05
0.02

°l
o'
0
0
O'
O'
0
0.
0.14
0
0.01

ROUTINE
routine examination
routine bite-wing radiographs
routine amalgam 1-Surface
routine amalgam 2-Surface
routine amalgam 3-Surface
routine amalgam 4-Surface
routine amalgam 5-Surface
n ‘itine resin 1-Surface
routine resin 2-Surface
routine resin 3-Surface
routine resin 4-Surface
routine resin 5-Surface
routine extraction

i

o

o
0
o
0
o
100535.4
0

21543.3
181921.2

59843
39895
000
0.00
0.00
000
0 00
0 00
0.00
0.00
1675.59
0.00
359 06
2672.97

31916
31916
31916
31916
31916
31916
31916
31916
31916
31916
31916
31916

50267.7
83779.5
83779.5
43086.6
10372.7
0
27128.6,
30320.2
0
150803.1
14362.2
0
493900.1

452 14
505.34
0.00
2513.39
239 37
000
8231.67

239370
159580
725291.1
634330.5
134047.2
64629.9
o
103727
119685
54257.2
0
0

3989 50
26S9 67
12088.19
10572.18
2234 12
1077.17
0 00
1728.78
1994 75
904.29
0 00
0 00

236976 3

3949 61

1
1

!

35905.5
23937
0
0

837.80
1396.33
1396.33
718 11
17288
0.00

!

7.5
5
22.5
37.5
52.5,
67.5
82.5
32 5
37.5,
42.5
47.5
52 5

1.01
0.53
0.08
0.03
o;
0.1!
011
0.04
0
0

31916
31916
31916
31916
319161
31916
31916
31916i
31916
31916
31916
31916

22 5

0 33

31916

i
i
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urqent resin 1-surface
urgent resin 2-Surface
urgent resin 3-Surface
urgent resin 4-Surface
urgent resin 5-Surface
urgent extraction
urqent impacted extraction
urgent root canal
TOTALS
ROUTINE
routine examination
routine bite-wing radiographs
routine amalgam 1-Surface
routine amalgam 2-Surface
routine amalgam 3-Surface
routine amalgam 4-Surface
routine amalgam 5-Surface
f. utine resin 1-Surface
routine resin 2-Surface
routine resin 3-Surface
routine resin 4-Surface
routine resin 5-Surface
routine extraction
routine impacted extraction
routine root canal
partiats
full dentures
plastic crowns
TOTALS
HYGIENE
regular prophy
perir prophy
TOTALS

i
i
i
1
I

001
0
0.02
0.02
0
0.21
0.01
0

32.5
37.5
42.5
47.5
52.5
22.5
45
67 5

|
I
1
1

_

i

31916
31916
31916
31916
31916
31916
31916
31916

10372.7
0
27128.6,
30320.2
0
150803.1
14362.2
0
493900.1

172.88
0.00
452 14
505 34
000
2513 39
239 37
000
8231 67

31916
31916
31916
31916
31916',
31916
31916
31916
31916
31916',
31916:
31916
31916
31916
31916
31916
31916
31916

239370
159580
725291.1
634330.5
134047.2
64629.9

3989 50
2659 67
12088 19
10572.18
2234 12
1077.17
0 00
1728.78
1994 75
904.29
0.00
0.00
3949.61
1436.22
0.00
10824.84
8936.48
0 00
6239578

1

...

7.5
5
22.5
37.5
52.5,
67.5
82.5
32 5
37.51
42.5
47.5,
52.5,
22 5
45,
67.5
92.5
120!
45
_____ I
i

i
1301
105|
i

!
i
1.0J
0.53
0.08
0.03
0;

0.11
0.1,
0.04,
0.
0
0.33'
0.06;
o,
0.22
0.14
0
!
i
I
0.52
0.42
1

31916
31916

!
I

o

103727
119685
54257.2
0
o
236976.3
86173.2
o
649490 6
536188.8
0
3344796.8
0
2157521.6
1407495.6
3565017.2

35958.69
23458.26
59416.95
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Kalamazoo. Micnigan 49008-3699
616 387-8293

Human Subjects institutional Review Board

W

estern

Date:

October 20. 1995

To:

Walter Ormes

M ic h ig a n

u n iv e r s it y

From: Richard Wright. Ch
Re:

HSIRB Project Number 95-08-12

This letter ■will serve as confirmation that your research project entitled "The measurement of dental
disease in a correctional setting: the importance to functional service delivery" has been approved.
as modified, under the exp ed ited category of review by the Human Subjects Institutional Review
Board. The conditions and duration of this approval are specified in the Policies of Western
Michigan University. You may now begin to implement the research as described in the
application.
Please note that you must seek specific approval for any changes in this design. You must also
seek reapproval if the project extends beyond the termination date. In addition if there are any
unanticipated adverse reactions or unanticipated events associated with the conduct of this research,
you should immediately suspend the project and contact the Chair of the HSIRB for consultation.
The Board wishes you success in the pursuit of your research goals.
Approval Termination:
xc:

,

Peter Kobrak. SPAA
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